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AMERICAN PHILOSOPHICAL SOCIETY, 
ELD \T PBIHDHPBI\ M PROMOTING LSEPIL KNOWLFDE 

Voi XXXIIT Tam \hv lfl<H No 144 


Janua y 6 7S 91 

The annual election f>r ()(Ti ers and Councilors w is held 
tlua afternoon between tl c li m& of 2 and > l M J lu result 
wi9 submitted to the Siuety at the evening mootin' by the 
ofhccra of the election 


Stated Me tmj Januiry 6 lMj. 

President Mr Fbat ry m the Chair 

Prof \V 11 Appleton, t 1 itely elected member, was pre 
sen ted md took b b se it 

Correspondence was submitted as follows 
A circular was received from the Nederlandbche Maat 
schappij ter bevordenng van Nyvtrlieid, Harlem, offering a 
prize lor 1891 

A occasions to the Library were reported from the Aubtia 
lasian Association for tbo Advancement of Science, Sydney, 
Inatitut Egypuen, Cairo Egypt, Anthropological Society, 
Tokyo, Japan, Friesch Genootschap van Gesohied, etc , Leu 
warden, Socidui R do Geographic, Antwerp, Belgium, SocitfUS 
Hongroise de Geographic, Budapest, Siebenburgisohe Verein 
moo am an philob aoc xxxiii 144 a puihtbd rsn 18, IBM 
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fur Nalurwissen«ohaften Horm-inatadt, Transylvania, Physio 
logiscbe Geaellschaft Messrs R Fried) mder und Sohn, Berlin, 
Prussia Verein fur Lrdkunde K Sidis Alterthunn Yerein, 
Dresden Saxony K Leop ildiniach C irohmsche Deutsche 
Akademie dtr Nalurforeehcr llalle a S Prussia Deutsche 
Seewarto Hamburg, Geimany, K Sachs Gesel'schaft der 
WisBencliiften Leipzig K B Akadenno der "Wlwensobaften, 
Munich Bavaria Society of Arts Royal Astronomical So 
ciety, 1 ditors of Nature Royal Society, Meteorological So 
ciety, Prof Joseph Preatwith Loudon Eng Literary and 
Philosophical Society, New CtMle upon 1 y no, Eng Gcolog 
ical Survey of Cinada Ottawa Bureau of Stntiatios of T abor, 
Athenanm Ibe family of the Hie John Pickering Boston, 
Math Harvard College, Mr A Met arland Davis, Cambridge, 
Mass American Antiqianan Society Worcester, Mass , The 
Travelers Insurance Company, Ilartfoid, Conn Editor of the 
Archaolojxcal Mayan nr Meriden, Conn Yale University, 
I'd I tors of American J urnalof Science, New Haven, Conn , 
Ameuctn Institute of 1 lectncal Engineers, Mathematical So 
ciety, Meteorological Observatory, Lditor ot the Popular 
Science Monthly, Prof J A Allen, New \ ork, N Y, Free 
PubliO Libiary, Jersev City N J Geological Survey of New 
Jersey, 1 reuton, American C hcmioal Society, Easton Pa, 
Editors of the Medical Neu>« College of Pharmacy, University 
of Pennsylvania Messrs Julius P Sschse, Henry Phillips, Jr, 
Philadelphia Lditor of the American Chemical Journal, Bal 
timore, Md , U S Geological Survey, Hydrographio Office, 
Commissioner of Labor, Bureau of Statistics, Washington, D C, 
State Board of Health Nashville, Teun Academy of Sucnoe, 
St Louis, Mo Geological Publishing Company, Minneapolis, 
Minn , Kansas Academy of Scienoe, Topeka, Kans, Academy 
of Scienoe Tacoma, Wash , Agricultural Experiment Stations, 
Pennsylvania State College, Knoxville, Tenn , Madison, Wis, 
Laramie, Wyo, Sociedad Cientifica “ Antonio Abate,” 
Obeervalono Astronomico Nacional de Tacubaya, Mexico, 
Mex , Soci&d Soientiflque du Chili, Santiago 
Photographs for the Society’s Album were received of 
Msasrs. R Meade Bache and Thomas M Oleemann 
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The following deaths were announced 

George de Bonneville Keim Philadolj lua, December 18 
1893, rat «4 

Dr Charles M Cresson Philadelphia December 27 1893, 
■et bb 

Dr DioiysStucr Vienna October 9 18)3 

The President having been authorize 1 to appoint suitable 
persons to prepare the usual obituary n itioes subsequently ap 
pointed Dr Daniel (r Brin ton fir Mr Keim 

The officers of the election held this afternoon pursuant to 
the laws of the Society reporttd the following members had 
been elected as Officers and Council of the Sieiety for the en 
suing year 

Prist lent 
Frederick, braley 

Vice Presidents 

F Otis Kendall W S W Ruschenberger, J P Lesley 

Secretaries 

George F Barker Daniel G Brinton Henry Phillips, Jr, 
George H Horn 

Curator 8 

Patterson DuBois, J Cheston Moms, R Meade Bacbe 

Treasurer 
J Sergeant Pnoe 

Councilors for Three Years 

William P Tatham, George B Morehouse, Samuel Wagner, 
William 0 Oatsell 
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Councilor for Two Years, in place of Thomas H. Dudley , 
deceased. 

ITenrj Hartshorno. 


Mr Henry Phillip*, Jr , was renominated for Librarian, and 
the nominations weie doted. 

Dr. Daniel 0. Bnnton read a paper on “ Nagualism." 

Mr. Lyman read a paper on “The Ago of the Newark 
Brownatone.” 

Dr. Cope presented a communication on the fishes of Rio 
Grande do Sul. 

Pending nominations Nos 1268, 1260, 1270, 1271, 1272, 
1278, 1271 were read. 

The report of the Finance Committee was presented and 
the appropriations for the year were passed. 

The Miclmux Committee presented the following report and 
resolution, which were adopted : 

The Mlchaux Committee of the American Philosophical Society re¬ 
spectfully repoile, that at a meeting hold on December 14, 1808, a letter 
was received fiom Dr. J T Roth lock enclosing list of ihe time and sub¬ 
ject* proposed for the Fifteenth Course of Lecture* for 1894, given under 
the auaplcea of the American Philosophical Society 

MONDAY KVIMNGS. 

Jan 29. Pennsylvania Forests and Forest Tree* (Illustrated). 

“ 20. Protection of Pennsylvania Foiesti. 

Feb. 5. Waateof Pennsylvania Forests (Illustrated). 

“ 13. Powlbllltles of Forest Restoration. 

'* 10. Leg*] Relations of our Forests, 

" 26. Trees In Cities and Towns (Illustrated). 

March 5, Waste Lands of the Commonwealth (Illustrated). 

The Lectures will be delivered In the Pennsylvania University Building, 
which has been kindly tendered to him for the purpose. He estimates 
the cost of the lectures at 6240. 

The Committee approved of Dr. Roth rock’s proposition, and asks for tha 
passage by the Society of the following naolntlon : 

“Bwiurt, That the sum of two hundred and forty dollars he approprl- 
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aled out of Die Incomp of thaiMichaiix Tund for Dio erpctmes of Dio Fif 
leentli Course of llio Mlrhnux Forest ly Lectures by Prof J T Rolbroi k 
By ordar of tlio Committee 

I Scnot vnt Prtcp ‘ leeietary 

The Ltbranta reported that Dr Elliott Uouos had returned 
personally all the Lewis and Cluko manuscripts borrowed by 
him , that the same were con cot in number and condition 
that I)r Coues had arranged them in a most excellent and 
carefUl manner, so as to f militate all future reference , in fact, 
that they were in much better condition than when loaned by 
tne Society 

The Treasurer was authorized to receive from the city of 
Philadelphia the sum of $^000 duo January 1, 1841, and to 
sign proper quittances therefor 

And the Society was adjourned by the President. 


Age of the Newark Brovnutone 
By Ben) Smith Lyman 

(Read before the American Philosophical Society, January 6 1894 ) 

Thera teem* to lie reasonable ground for doubt whethei the rock bed* 
of the Newark, N J brown building (tone quarries belong even to (he 
Meiosoir u they hare generally been thought to In spite of the un 
(hvorable character of the sandstone for preserving fossils, it has yielded 
a number of apecimens, and the Identification of at least two specie* has 
been attempted In the New Jersey State Geological Report for 1819, p 99 
the late deeply lamented Slate Geologist Prof Cook speaks of certain 
fossils at the closely adjacent Belleville quarries, evidently In the same 
sandy beds, as follows cuing the unexcelled authority of Lesquerenx 
"At the Belleville quarries Dun seam* of coal and Impressions of the 
sterna and branches of plants are not uncommon A fragment of tha 
stem of a plant with surface markings like the Lepidodendron was (band, 
and Is now the property of Mr David Hitchcock, of Orange. It la a very 
plainly marked, flattened stem eight inches long four and one-half 
Inches wide, and one and one half inches thick Photographs of this 
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were taken and wot to Prof. L Lesquerrfux, of Columbus, Ohio. lie 
return* tbo following answer 

“ 'The photographs are sufficient, If not for specific determination, at 
least for positive reference of the specimens to LepIdoUendrnn Even I 
should sny that the specimens represent L wtUhetmuutum Presl as dis¬ 
tinctly as a specific representation cun ho mode upon a decorticated trunk 
of Lepldodendion L ttelthumiunvm Is a leading species of the old red 
sandstone found hero, as In Kmope, from tho subearbonlferous meusurcs 
down to llio Devonian, while until now wo do not have any remains of 
Lepldodendron of any kind from the tippet coal measures (Pcrmo car¬ 
boniferous), or front higher up than the Pittsburg coal 

" " L weUhemtnnum Ib refolded only once from the true coal measures , 
this by Elchwald, from llio Carboniferous sandstone of Russia But 
European authors, among others Gocppoit, doubt the Identity of the Kus 
elan species with /, wUheimitwum, which Is moreover extremely vailable, 
and has been described already uodei about thirty different names ’ 

“ Another fiagmaut [Prof Cook adds] has Blnce been obtained front 
the same quarrlos by Dr Skinner, of Rollevlllo, and Is now In our posses¬ 
sion. It la seven Inches long, five and one-half Inches wide, and one and 
one-halt Inches thick, and Is as plainly marked as the first Other and 
smaller specimens somewhat like the abovo have also been found In tho 
quarries In Newark If these fossils are sufficient to determine tho geo¬ 
logical age of lltcso beds, they put ll la the upper Carboniferous, at least, 
which Is lower than lias heretofore been clalmod for ll. A larger and 
more complete collection of such fossils must be made If possible 

"Vegetable Impressions are found In largo numbers at the quarries of 
Mr. Smith Clark, of Mlllord, but most of them are fragmentary and in¬ 
distinct Those which can be seen plainly enough for Identification resem 
ble the Equlselum nnd some conHorous plants. They arc evidently much 
newer than the losslls at Newark and Belleville ” 

It Is not to be wondered at that the very sagacious Prof Cook should 
have perceived this great dlflerenoe In age on even so cursory an exam¬ 
ination ; for the Newark brownslone Is at least tome nine thousand feet 
lower geologically Uiau the Milford beds, a part of the Perksale shales of 
Pennsylvania. Few species Indicating the geological age have been 
reported from the Milford beds, but from the horiton of the Gwynedd 
and PhmolxvMe dark shalea, far below those of Mlllord, and quite above 
the Newark beds, appear lo have come most of the fossil* In Pennsyl¬ 
vania, Virginia, North Carolina, and elsewhere, that have been thought 
to Indicate the Rhaotlo age of ell the older Meaoiolc rocks of those States 
So fixed has bcoome the Impreeelon of the Mesosolo age of all the beds 
that have hitherto commonly been grouped together under the name of the 
American New Red, and many other names, that It may even possibly 
have caused some bias In the minds of paleontologists In their determina¬ 
tion of more or less doubtful fossils; though Lesquereux seems not to have 
been fettered by such a prejudice to the extent o( blindness to otherwise 
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clear Indication* Pmf Wllllnm M Fontaine may have been guided by 
equally clear indications, but bln expressed argument dors not seem per¬ 
fectly sound when be says of a “New Kotl ” fossil described and figured 
by Kmtnonaasa Lepldodcndrun, nnd without pointing out what else It 
ie “These Impressions are, of course, not thoao of Lepldodendrnn, as 
this plant does not exist In the Mesozoic’’ That would decidedly seem 
to be begging tbc question as to the age of the fossil Newberry appears 
also to have been possjlily Influenced hy llie mine assumption. 

In has, In fact, been generally, but perhaps too superficially, assumed 
flout the predominance mainly of a led color, and the abiunce of notable 
unconformities In ilia beds of the so called New Ueil, and the lack of 
numerous convenient fossil indications, that the beds all belonged to one 
formation of no wide paleontological range, and consequently of no very 
great thickness Now that our Pennsylvania Investigations prove be¬ 
yond a doubt that the total thickness Is itt least Mime twenty seven thou¬ 
sand feet, the presumption Is rather that the beds should be of very diverse, 
geological age , and even It should not seem surprising If the lower ones. 
Including the Newaik brovvnslimo, should prove to lie of Paleozoic age 

Lcsqurreux's very positive, uuhcsItnLlng recognition of the Lepkloden- 
dron would of Itself raako it highly probable that the brownstone was at 
leaat as old as llie Carboniferous , and somewhat confirmatory wholly In¬ 
dependent fossil evidence has been found in Pennsylvania Several years 
ago Mr. S K. Paschal), or Doylcstown, pointed out to Prof llenry Car- 
▼111 Lewis certain calsinllo fossils that hud been found by Mr Jobn 8 
Ash half a dozen miles easterly from Doylestown, just north t>r the old 
Paleozoic Island, so to speak, and wlihln the llinlls of the supposed Meso¬ 
zoic, and now known to be a couple of thousand Teet geologically below 
the brownstone beds Lewis I bought the calsmile might bo of Permian 
ago With much search Mr. Ash sueceedod la fludlug a specimen that 
contained two Joints with the whole Internode, tome twelve or fifteen 
Inches long, snd some eight Inches or more broad, and it was sent to Les- 
quereux for Identlflcallon Ollier allairs through the short remainder of 
bis bnay llfij prevented Lcsquexuex from communicating any result or his 
examination, and the specimen has not yet been recovered. Uut Mr 
Paachall has a leu perfect fragment len inches long, Indicating a calatnlie 
of at least tlx Inches In breadth, with s single Joint at two Inches from 
one end lie says there are other belter specimens at the Academy of 
Natural Sciences. 

The only two recorded fossils, both plants, that have been supposed to 
be Identified beyond donbt, from tbo Newark quarries, are the DiviaiU f 
Imgtfoltou and (Jlalhroplcn* platgphylla, mentioned by Newberry la bis 
Monograph xlv, of the U 8 Geological Surrey, on “Tbe Fossil Fishes 
and Foastl Plants of the Trlaulc Rooks," etc , 1898, pp W and 94. Fon¬ 
taine speaks of the Dlooultei longifoliut umong tbe North Caroline (bulls, 
U. 8. Geological Burocg, Monograph vl, 1888, p. Ill, Judging merely by a 
description and figure of Emmons', es probably nearly allied to ZowttUo 
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proxtmue fiom the Rajmalinl gioiip of India (Jurassic) end in describing 
the Olalhr ptent pi ityi hyll i from the Vlrglnli coal measures (probably 
corresp ending in b^c to the Gw >ntdel and Phcenixv die shales and de 
cidedlv Inter than tho Newark beds) points out (p 10) several diller 
cnees between it and the Euro|xun Juiassic plant with which on the 
whcle he thinks it should I e associated Newt irry (M nograph xlv p 
01) BAys that fragments f the Clithroptene ; lotyphylla have I ten cb 
tallied llnugli inly rarely fiom lilt beds of Nt walk but the one he 
figures is (rom Milford N J that is some nine thousand feet above the 
Newark beds 

Newberry mentions (p ftflj also an imiierfert Newark fusil that In 
removing the literatuie of Hit Tiibshc Hois fan expression tint seems 
toehiwhis Inclination to assume t pnon that the Newaik beds were 
necessarily Mis ir nc) ho found t> re sc mhle tho Eqiuettim mtrtant but 
he candidly adds Unt 1 the fruetlflcition of these Ejuivloid plants 
shall be found which will peimit a better rom|>arison with those of older 
aud later firmatious It is a useless expenditure or lime to discuss tho 
question whether thev aro species i f Calamitee which have survived from 
tho l irhonlfcruus age are true / guieeta oi aie species of an extinct 
gcDus of that 1 imilv 

New Ik rry further speaks or a f sell tree trunk found frequently In tbo 
sandstone quarries if Newaik rcseinblin n Lepulodendron adding In re 
gnrd to ihe idea of Ms being one This Is a manifest error Lepid idrndion 
did not pass fiom the C irlxinifemus to the Mes< 7jic sge Evidently he 
took It in advance for gianlcd dial tho beds ol Newaik could not be oldti 
than Mcsnzilc It is not unlikely these very fissile are of the species so 
readily identified by T csqnoroux with the J epidodendr n Newberry 
thinks they are probably a ruhetya, aud Fontaine men lie ns ralueya 
tndica a plant of the llsjmahal s,mup as occurring in Nonli Carolina 

Apparently no other fossils have been recorded as coming fiom 
Newark and It Is teen that only two of them havo been Identified with 
any approach to certaluty Moreover neither of the two would seem to 
be so closely like the nearest European and Indian forms as altogether to 
preclude the possibility of their being of very different age from them 
especially considering their geogripbical remolcncss 

Rogers in lus Final Report on the Geology of Penntyltani i 1858 Vol 
11 p 507 suggests tbu possibility of finding Permian fossils among the 
highest rocks ol Greene county in the south wistern corner of the State , 
and Stevenson in bn Rtport of fA« Second Geologic il Surrey of FCnntyl 
easts 1870 shows (p 85) that the highest known rocks there are ted 
•hale* Whether ( arbomferous or Peimian, It Is by no means Inoonoeiv 
able that they may prove to be contemporaneous with the Newark beds 

The Canadian geologists hsve found (list much of the formerly so 
oallsd Trias of Prince Edward Island New Bi unswlck and Nova bcotla 
b really Permian Permo carboniferous or even Carbonlflroni (see the 
Canada Geological Survey Roportt Ells 198 >-81 1885 Fletcher, 1680. 
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1800-01). Their ilesci Iptlon of (he rock-bcds shows a good deal or resem¬ 
blance to (hose of Newark Fletcher, In his la*-t report, glees several 
detailed sections of Permian rocks up to five thousand and eight thousand 
feel In thickness It seems hardly probable that no tracos of so vast a 
formation should be found In llic eastern United States near either llie 
Mesozoic or Paleozoic rooks with which It is so Intimately associated In 
Nova Scotia and Prince Kdward Island 
It would seem, then, that the Mesozoic age ot the beds of Newark Is 
not bo Ihnrouglily certain hut that It inlgliL bo worth while for pdcontnlo- 
glsts to reexamine with ronowed care the Indications of the fossils that 
really hear on the point For undoubtedly the very scanty and Imperfect 
testimony of the lossils alreidy known , tho apparent bias, on tho one 
band, In favor of comparing them only with Mesozoic forms that are ex 
tremely remote at best , on the oilier hand, the less biased partial Identi¬ 
fication of some Newaik fossils with Paleozoic ones under conditions at 
least equally favorable as regards skill ami material , tho great thickness 
of measures la-low the comp trail vely well Identified Rhnitlc or Ti lassie 
horizon of the Gwynedd and Phamixvllle shales, the tamo probably as 
the Richmond and North Carolina coal bearing hods , and the possibility, 
to say the least, that some of the rod beds conformably at the top of the 
Carboniferous rocks of southwestern Pennsylvanlaand of West Virginia, 
as well as some or the Pormlun or Carboniferous beds of eastern Canada, 
may be of Identical age with the Nowark beds , all these clrcumslnncoa 
make It seem not altogether Improbable that the Newark brownstone Is 
older than the Mesozoic. 


Further on the Age of the Neicark Browmione. 

By Benjamin Smith Lyman. 

(Bead before the American PhUoeopfucal Society, January 19, 1894 ) 

An additional reason for doubling the Mesozoic age of the Nowark 
brownstone mey bo found In the remarks of Newberry on his fossil plant 
Dendrophymu triauicut, found at Portland, Conn., la sandstone of pos¬ 
sibly the same age as the Newark brownstone. He quotes (Monograph 
xlv, p. 89) Lesqnerenx's description of Dendrophyeue Detori, found In the 
Pennsylvania No. XI, or Uuibrsl shales; and adds: " I have onpled this 
description nearly entire because It Is almost literally applicable to a plant 
represented on PI. xxl of this memoir and obtained from the sandstones 
or Portland, Conn When we consider the vast Interval of time between 
the deposition of the Umitral shale of Pennsylvania and that of lbs 
Rbmto sandstone of Connecticut, one the base of the Carboniferous syi- 
moc. tin. Philos, soa xxxm. 144. a. fhixtxd tib. 18, 1894. 
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tem and Hie other the tummil of the Tilaa it cannot Tail to be regalded 
na interesting and aurpnsiog that Lhe resemblance should be so complete 
But for the a priori improbability that a species of seaweed should be an 
long lived I should hardly feel Justified In giving even a new sperlfle 
name to the Tuassio *pe< imi ns Pisslb y a compiruon of more material 
wonld show lifforcuces not now peroept l It but lhe pcculiir mode of 
growth an 1 the details < f structure seem to be essentially the same In 
the Portl ind stndst men as in the Umbral shales the fmnda of Dcndro 
pbycus arc enrolled in m isats that suggest catilwgo heads ol Urge s zo and 
rather I ose texture while tho mode of sub livision and lhe chincler of 
the final rimihcati nn if the fronds art. so like tint with the similarity of 
the enclosing rock the specimens from the two 1 realities and horizons 
are almost undislingiilbhal le 

It seems clenr that the PonKnd Den Irophgruo if viewed without prej 
udlre would like the Belleville and Newark Iepidodtndron strongly 
Indicate the Paleozoic ngo of llie lirnwnstone 

Tt is not yet certain however win liter the Portl ind sandstone and tho 
Newark brownst inn are of tho s i nc ago for Hip P irtlan l beds are near 
the eastern edga of Hie so ctllcd Mesi / nc rocks of Connecticut that have 
generally easterly dips so that the bedsbuve sometimes been lakon to lie 
near the u p of llio column while lhe Newark beds are no doubt towards 
the bottom of tho so called Mcsoz ilcof Vcw Jersey Still the geological 
structure in <. onnccllcut has not been so thoroughly worked out aa to 
make that position of the Portland beds perfeclly sure Prrcival a map 
would seun rutlicr to In lioate that they are on the eastern side of a basin 
and Dana (4m Jon Set 1H91 Vol xIn p 44fl) says the sandst me at 
Porllind is nearly hon/onld and occasionally the dip Is westerly It 
seems then not imp ivsible that some of the lower more ancient beds 
bare lureiome to ilia surface It is not yel known either how great 
may be the total thickness of the Connecticut Mesoroie so tailed nor to 
what parts of the Now Jersey and Pennsylvan a rocks it may col respond 
But the lithologic H character as well as the decidedly Paleozoic 1 >ok of 
the only determined fossil of the Portland beds go somewhat strongly to 
show an Identity in age with the Newark brownst ne 

At any rate the paleontological argument for the Mesozoic age of all 
parts of the so called New Red is plainly not so perfeot as it liu often 
been supposed to be 
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Naguaham. A Study in Native American Folk-lore and 
llietory 

By Daniel 0. Brin ton, M D. 

(Read before the American Philoaophiial Society , Jan'y 5, iS04 ■) 
Contents 

1 The words Nagual, Nagualum. NugualUt 9 The Eat I lest Refer¬ 
ence to Nagualisin. a. The Nauall t of Ilia Azteci , their Classes and 
Pretended Powers 4 The Haired Intoxicants , the lYyotl, the Uloltuh 
gui, the Ttopatli, the Tax tin, (tr 5 Clairvoyance nnd Telepathy dar¬ 
ing Intoxication 0 The Naualli of Modern Mexico 7 The Tonal 
and the Tunnlpouhqae, the (leiiellilldO System of the Naliuas 8 The 
Aztec Sodality of " Master Magicians." 0 The Personal Guardian 
Spirit 

10 Folk-lore of the Mlxe Indians. 11 Astrological Divination or 
the Zapotecs. 12 Similar Arts or tho MKtecs 12 Naguallam In Chi¬ 
apas, as Described by Bishop Nunez do la Vega 14. Nuguallsiu 
Among the Quiches, Cakcluquola anil Pukonchla of Guatemala IS. 
The Metamorphoses of GukumaU 10 Modern Witchcraft In Yucatan 
and Central America . the ZalmrU and Padrlnos 

17. Fundamental Principles of Nnguallsut, Hatred of tho Whites and of 
Christianity. 18 Its Organization and Extent, Its Priesthood 10. Its 
Influence In the Native Revolts against the Spanish Power 90. Ex¬ 
alted Position of Woman In Naguallsm. 31 This a Burvlval from An¬ 
cient Times. 23. A Native Joan of Arc 28 Modern Queons of 
Naguallsm 

24. The Cave temples and the Cave-gods , Oztoteotl, Tepeyollotl, 
Votan, eto. 20 The Barred Numbers, 8 and 7. 20. Fire Worship of 
the Naguallsts 27 Fire Rights Connected with the Pulque 26 Fire 
Ceremonies of the Modern Mayas. 2U Secret Significance of Fire 
Worship. 80. The Chalchlultei, or Sacred Green Stones 81 The 
Sacred Tree and the Tree of Life 83. The Cross and lit Symbolic 
Meaning. 88. The Lascivious Rites of the Nsguallsts. 84 Their Re¬ 
lation to the Symbols of the Serpent aud the Phallus. 

60. Conftuion of Christian and Native Religious Ideas, Prayers of 
NafUtl Priests. Their Symbolic Language 80. The Inquisition and 
Naguallsm. 87 Etymology of the Word NagvaJt. 88. The Root Na In 
the Maya, Zapotec and Nabuail Languages. 88 The Doctrine of Ani¬ 
mal Transformation in tha Old World. 40. The Doctrine of Personal 
Spirits In the Old World. 41. Scientific Explanations of Nagual Magte, 
48. Conclusion. 



1. The words a na/iial vajuahim, n naqualid hive bem 
current m T uglish prose for more than seventy venrs they ire 
found dnt mg tbit time in n vanety of hooks published in Lug 
laud and the l mted States * yet uc not to be distovcicd in 
any dietionniy of the Fnglish language noi has Na/uilvim a 
place in any of tbe muiK rous eneyclopulias 01 Convertition 
Lexicons ” in English ifiench (Limin or Spanish 

This is not owing to its lack of lmpoitance since foi two 
bundled yenis past is I shall show it bus been lecogniml as a 
cult no less powerful tknn m>htcnons which united many and 
duerse tubes of Mexico and Centril Amencainto organized 
opposition ugnmst the government and the religion winch bad 
bten introduced from 1 mope whose meinheis bad acqnued 
and were bound togethu by stinnge faculties and an ocoult 
learning which placed them on a pnr with the lamed thaumatur 
gists and tbeodidocts of the Old Wotld and which presaved 
even into onr own dn>s the thoughts and forms of n long sup 
pressed util d 

In several picvious publications I have referred briefly to this 
secret sodality and its aims f and now believe it woith while to 
collect my sc itteied notes and piesent all that I have found of 
value about the ongin aims and significance of this Eleusmian 
Mysteiy of America I shall tiace its geographical exten 
Sion and endeavor to discover what its secret influence ically 
was and is 

2. flic eailiest description I And of its particular rites is that 
which the histoiian Ilenera gives, as they prevailed in 1540 m 
the piovince of Gcrquin, in the mountainous parts of Honduras 
It is as follows 

'The Devil wns accustomed to deceive these natives by appearing to 
them in the form of a Hon tiger coyote llrard, snake bird or other sol 
mal To these appearances they apply the name IfagvaUi which Is as 
much as to tsy guardians or c impanlons and when such an animal 
dies so does the Indian to whom It was assigned The way such an alb 
anos was formed was thus The Indfun repaired to some very retired spot 

* These words oconr a n imber of tiroes In ths EntriUh translation pulllshed at Ism 
doo In 102 or Ur Pa il Poll* Cabrera a Teatn CnUco Amt i mo The (brm ungual hi 

Meadof natotal or *aual or bon al baa been generally adopted and eboald be profiinwd 

t Por Instance In The Names of the Ooda In the Klehe Myth* pp 31 22 In Pro- 
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and there appealed to tlic streams, rocki and tree* around him, and weep 
Jng, Implored for himself the favors they had conferred on his ancestors 
He then sacrificed a dog or a fowl, and drew blood from his longue, or 
his ears, or other parts of Ills body, and turned to sleep Either In his 
dreams or halfawake, lie would see someone of those animals or birds 
above mentioned, who would say to him, ‘ On such a day go hunting and 
the first animal or bird you boo will be my form, and I shall remain your 
companion and Nagunl for all time* Tliua their filendshlp became so 
cloee that when one died so did the other , and without such a Nagval the 
natives believe no one can become rich or powerful.’’* 

This province of Ccrquin appears to linvo been peopled by a 
tribe which belonged to the great Mayan stock, akin to those 
which occupied most of the area of what is now Yucatan, Tabasco, 
Chiapas and Guatemala f I shall say something later about the 
legendary enchantress whom tbeir traditions recalled as the 
teacher of their ancestors and the founder of tbeir nation. 
What l would now call attention to Is the fact that in none of 
the dialects of the specifically Mexican or Aztecau stock of lan¬ 
guages do we find the word ungual in the sense in which it is 
employed in the aliove extract, and this is strong evidence that 
the origin of Nagualisra is not to be sought in that stock. 

3. We do find, however, in the Nahuatl language, which is 
the proper name of the Azleoan, n numlmr of derivatives from 
the same root, no, among them this very word, Nahuatl, all of 
them containing the idea 11 to know,” or “ knowledge.” The 
early missionaries to New Spain often apeak of the noualli 
(plural, nanahualtm), masters of mystic knowledge, dealers in 
the black art, wizards or sorcerers. They were not always evil- 
minded persons, though they seem to have been generally 
feared. The earliest source of information about them is 
Father Sahagun, who, in his invaluable HiBtory, has the follow¬ 
ing paragraph: 

“The naualli, or raaglolan, la be who frightens men and sucks tbe 
blood of children during the night He la well skilled In tbe practice of 
this trade, ha knows all the arts of sorcery (navalloti) and employs them 
with cunning and ability; but for tbe benefit of men only, not for their 

• mdorla de let Indict Ocdritatolu, Doe. It, Lib. vllf, cap. 4. 

t Han wpw tally ft Is tbe territory of the Chortl dialect. spoken to this day In tbe 
vWally of the fhnaos indent oily of Cope a, Honduras. Oerqaln lies In the mountains 
Marly das east of this celebrated site. On tbe Cbortt, me Stoll, Ztr XMnoprapMs dcr &e- 
peHtt See fcMtn, frp. 106-S. 
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Injury Those who here recourse to such arts for evil Intent* Injure the 
bodies of their victims, cause them to lose their reason and smother them. 
These are wicked men atid necromancers "• 

It is evident on examining the Inter works of the Roman 
clergy in Mexico that the Church did not look with any such 
lenient eye on the possibly harmless, or even beneficial, exercise 
of these magical devices We find a further explanation of 
what they were, preserved in a work of instruction to confessors, 
published by Father Juan Bautista, at Mexico, in the year 1600. 

•• There aro magicians who call thoinselvos tceiuWIasyus.f and also by 
the term nanahualtin, who conjure the clouds when there Is danger of 
hail, so lliat the crops may not be Injuicd They cm also make a stick 
look like n serpent, a mat like a cenll|>ede, apiece of stone like a scorpion, 
and ilnular deceptions Others of these nanahualtin will transform them¬ 
selves to all appearances (*egun lnaparencla), Into anger, a dog or a weasel 
Others again will take the (orin of an owl, a cock, oi a weasel , and when 
one la pieparing to seize iliem, they will appear now as a cock, now aa an 
owl, and again as a weasel These call themselves TuinahualUn." \ 

There is an evident attempt m this somewhat confused state¬ 
ment to distinguish between an actual transformation, and one 
which only appenra such to tho observer. 

In another work of similar character, published at Mexico a 
few yenrs later, the 11 Road to Heaven,” of Father Nioolas de 
Leon, we find a series of questions which a confessor should 
put to any of his flock suspected of these necromantic 
practices. They reveal to ns quite clearly what these oecnlt 
practitioners were believed to do. The passage reads as follows, 
the questions being put in the mouth of the priest: 

" Art thou a soothsayer? Doit thou foretell event* by reading sign*, 
or by Interpreting dream*, or by water, making circle* and figure* on It* 
aurfoceT Do*t thou aweep and ornament with flower garland* the placo* 
where Idols are preferred ? Doat thou know certain word* with which to 
conjure for aucceu In hunting, or to bring rein T 

" Doat thou auck lbs blood of other*, or do*t them wander about at 
night, calling upon the Demon to help theeY Hut thou drank peyoU, or 
haalthoa given It to other* to drink, In order to find oat **cret*, or to dl*- 
cover whore stolen or lost snide* were t Doit thoa know how to ipSak 
to viper* In such words that they ob*y thee V g 
• Bernardino da Bahagnn, BUtorta dr la 5 mm jkpala, lib. x, cap.». 
t Darivad from uduht bu a, to aonjnr* agalnat ball, lUtlf from Irriok. hall. Alonao de 
MoUna, Vorofefar Jo Jfateuro, tub too*. 

X Bautista AdttrUnciat pva Jar Omfttortt, tot. US (Morloo, UN*. 

| Nloolat de Leou, Cbttfw dtl OUc, toL 111 (Hexloo, 18U). 
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4. Tliia interesting passage lets in considerable light on the 
claims and practices or the nagnalists. Not the least important 
item is that of their use of tho intoxicant, pei/otl, a decoction of 
which it appears played a prominent part in their ceremonies. 
This is the native Nalnmtl name of n certain plant, having a 
white, tuberous root, which is the part employed. It is men¬ 
tioned as “ pellotc ” or “ peyote ” in the Farmacopen Mr.ctcana 
ns a popular remedy, but its liotaiucal name Is not added. Ac¬ 
cording to Paso 3- Troncoso, it is one of the Compositre, a 
species of tho genus Cacaha.* It is refeired to in several pas¬ 
sages b;'Father Sahagun, who says that it grows m southern 
Mexico, and that the Aztecs derived their knowledge of it from 
the older “ Chicliimecs." It wns used ns nn intoxicant. 

“Those who eat or drink of this pryotl sea visions, which are some¬ 
times frightful and sometime* ludicrous The Intoxication It causeB lasts 
several days The Chlchlmccs liellevcd that It Rnvu them courage In time 
of danger and diminished the pangs of hunger and thirst ”f 

Its use was continued until n late date, and very probably has 
not yet died out. Its composition nud method of preparation 
are given in a list of leverages prohibited by tho Spanish author¬ 
ities in tho year 1784, as follows : 

“Depots ■ Made from a species of vlnagrilla, about the size of a hi)Hard 
ball, which grows In dry and sterile soli The natives chew It, and throw 
it Into a wooden morlar, where It Is left to ferment, some leaves of tobacco 
being addod to give It pungency They consumo It In this form, some¬ 
times with slices ol peyote Itself, Id their most solemn foMlvhles, although 
It dulls the intellect and Induces gloomy and hurtrul visions (sombras 
muy funes'as).”t 

The peyotl was not tho only herb ptized as a menus of casting 
the soul into the condition of hypostatic union with divinity. 
We have abundant' evidence that long after the conquest the 
seeds of the plant called in Nahuatl the ololiuhqui wore In high 

* Fan 1 Tronooao, In Anal a <U ifuteo Naaomll it Mexico, Tom. Ill, p. ISO 

t Sabagun, Historia it Nuevo KepaHa, Lib x, cap 29, and Lib xJ, cap, 7. Bernaades has 
the following on the tnjtterlou* properties of this pi tut •* Bind fcrunt da hao rauUce 
nHiablls (4 modo Adas Ml valgattadnuD Inter ms ral htbenda), dtvonntc* Ulsm quodll- 
bet rn — S irs ptadloctequa, velut an tcquentl die hnwta Hint Impetom In sos boturlT 
Anas niot (slide maneant umpormT Quit supellectllem, aut tllod quid plain fono snb- 
rtprtMiU: E> ad bnne mod am alia, qalbot Chlcblmoca hnjusmodi medlatmlne oogno- 
•osndla.- irranataoui Hemandis, HiMorta Jfostanm Net* Httfsanm, Tom, Ul. p. 71 
(Ed, Madrid, 1790) 

X Dketenarte (Metrsol, Appsodloa, Tom. I, p. MO (Hdrioo, ItU). 
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esteem for this purpose. In the Coufesslonary of Father Bar- 
tholomd de Alva the priest is supposed to Inquire and learn as 
follows: 

“ Qitftlion Ilsel thou loved Gcd above all IblugtT Hast Ibou loved 
any created thing, adoring It, looking upon It as God, and worshiping It? 

" An titer I have loved God with all my heart, but sometimes I bavo 
believed In dreams, and ulso I have believed In the sacred herbs, the 
peyotl, and the ololiufiqui, and In other such Iblngs (onicneltocac in temietli, 
in xiuAUintli, in peyotl, in ololiuhqui, yhuan in occequit lama nth) ' * 

The seeds of the olohuhqut nppenr to hnve been employed 
externally. They were the ettlcient element in tho mysterious 
unguent known ns “ the divine remedy ’’ (feopof/i), about whioli 
we find some Information in tho works of Father Augustin de 
Vetancurt, who lived in Mexico In tho middle of the seventeenth 
century. He writes - 

"The pagan priests made use or an ointment composed of Insects, such 
as spiders, scorpions, centipedes and the like, which the neophytes In tho 
temples prepared. They burned these Inserts In a basin, collected the 
ashes, and rubbed It up with green tobacco leaves, living worms and In¬ 
sects, snd the powdered seeds of a plant called ololiuhqut, which has the 
power of Inducing visions, snd the effect of which Is to destroy the reason¬ 
ing powers. Under the influence of this ointment, they conversed with 
the Devil, and he with them, practicing Uls deceptions npon them. They 
also believed that It protected them, so they had no fear of going Into the 
woods at night 

"This was also employed by them as a remedy In various diseases, and 
the soothing Influence of the tobacco snd the oloUuhqbi was attributed 
by them to divine agency. There are some In our own day who make 
use of this ointment for sorcery, shutting themselves up, and losing their 
reason under Its Influence , especially some old men and old women, who 
are prepared to fall an easy prey to the Devll."t 

Tbe botaniBt Hernandez observes that Another name for this 
plant was coamhuitl, “ serpent plant,” and adds that its seeds 
contain a narcotic poison, and that It Is allied to the genus Sola¬ 
tium, of which the deadly night-shade Is a familiar speoies. He 
•peaks of Its nse in the saored rites In these words : 

“Indorum saerlfloL cum vlderl volebant versarl cum superls, sc re- 
sponm acelpere ah els, ea vescebantur plan la, ui dealparent, mlllequs 
pfaaalasmata et demouum obtervstlum effigies clreumspeciarent"} 

* CoeftMtanario Mayor v Unor tn lavas JMtM, feL i, veno (HeaJoo, 14*4), 
f Vvtsnenrt, Train, Matcone, Tret. UI, etp t. 
t Hernando. Uideria POatnrum An Ultpcmim, Tom. 1H, p IX 
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Of tho two plants mentioned, the olohuhqm timl the peyotl , 
the former was considered the more potent in spiritual virtues 
<■ They hold it in as much veneration ns if it were God,” says 
a theologian of the seventeenth century-* One who partook 
of these herbs was called paijnt (from the verb pay, to take 
medicine); and more especially llachirqut, a Seer, referring to 
the mystic “ second sight,” hence a dn iner or prophet (from the 
verb tlarhia, to sec). 

Tobacco also held a prominent, though less important, place 
in these rites. It was employed m two forms, the one the dried 
leaf, pit tell, which for sue red uses must lie biokcn and rubbed 
np either seven or nine times; nnd the green leaf mixed with 
lime, hence called tene> tleaetl (from tenertli, lime). 

Allied in effect to these is an intoxicant in use in southern 
Mexico and Yucatan, prepared from the bark of a tree called by 
the Mayas banl-che. The whites speak of tho drink as pitanlla. 
It is quite popular among the natives, mid they still attribute to 
it a snored character,culling it ytu ha, the first water, tho primal 
fluid. They say that it was the first liquid created by God, and 
when He returned to His heavenly homo He left this beverage 
and its production lu charge of tho gods of the ruins, the four 
Pah-Ahtuns f 

A. Intoxication of some kind was an essential part of many 
of these secret rites. It was regarded as a method of throwing 
the individual out of himself and Into relation with the supernal 
powers. What the old historian, Father Joseph de Acosta, tells 
ua about the olalrvoynnts and tolcpatlis of the aborigines might 
well stand for a description of their modern representatives : 

"Boms of those sorcerers take any shape they choose, and fly through 
the air with wonderful rapidity and lor lung distances. They will tell 
what la taking plaoe la retuhto localities lung before iho news could pos¬ 
sibly arrive. The Spaniards have known them to report mutinies, bat¬ 
tles, revolts and deaths, occuniug two bundled or three hundred leagues 
distant, on the very day they took place, or the day after 
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“To practice this art tbc sorcorers, usually old women, shat themselves 
In a bouse, and Intoxicate themselves to the degree of losing ihclr reason. 
The next day they are ready to reply to questions "* 

Plants possessing similar powere to excite vivid visions and 
distort the imagination, and, therefore, employed In the magical 
rites, were the thiuimeezque, in Mlchoacan, and the chaouaco, In 
lower California, f 

6 In spite of all effort, the various classes of wonder-workers 
continued to thrive in Mexico. We find in a book or sermons 
published by the Jesuit Father, Ignacio de Paredes, in the 
Xahuatl language, in 1757, that he strenuously warns his hearers 
against invoking, consulting, or calling upon “the devilish 
spell-binders, the nagunlists, and those who conjure with 
smoke.’*^ 

They have not yet lost their power; wo have evidence enough 
that many children of a larger growth in that land still listen with 
respect to the recitals of the mysterious faculties attributed to 
the nanahualtm. An observant German traveler, Carlos von 
Gagcrn, informs us that they are widely believed to be able to 
cause sicknesses and other ills, whioh must lie counteracted by 
appropriate exorcisms, among which the reading aloud certain 
passages of the Bible is deemed to be one of the most potent g 

The learned historian, Orozco y Berra, speaks of the powers 
attributed at the present day to the nahual in Mexico among the 
lower classes, In these words 

" Tho nahual Is generally an old Indian with rod eyes, who knows 
how to turn hlnuell Into a dog, woolly, black and ugly. The female wllob 
can convert heraelf Into a ball of Ore ; the hat the power of flight, and at 
nlglit will enter the windows and suck tho blood ot little children. These 
sorcerers will make Utile Images of rags or of clay, iben slick Into them 
the thorn of the nutguey and place them In some secret place ; yon can 

• Aaosta, De la lHdorui Itoral dr India!, Ltb v, cap, 34. 

t Of the tMnlmeetqac lleruandei« rites. 11 Alunt radloli oortloa onto* onola pondaie 
tun, atqoe devoralo, malts ante ooulos observer* phamasmsts, multi ptloen tmaglnMae 
mouktrtnoai rerum figures, deteflque furem, si qoldplam ret Aunillsrls snbnptnm sit.” 
Hid. Plant Son IHtpan , Tim. Ill, p. 272. The ehaataeo snd Its affects are dascribed bf 
Tuber Venegas m bis Lhdaty of Oall/onia, etc. 

J “ In Hletlan Tetlacblhnlque, In Nanahualtln, In Tlabulpnchlln.” Parades, P romptn- 
aho Manual Keiuann, p 134 (Mexloo, 1767;. Tbc ” those who work with 

smoke,” wen probed; diviners who foretold the Alton ftom the forms taken by smoke 
In rising In l be air. This class of sugars were sU found In rtro, when they wrrs sailed 
Uirapirte s (Balboa, Hid. lisAras, p. SS-SD) 

| VonOagcre, OuratterldU dir Mlani e eUr BattUnag Maritas, a HU. 



be lure tbit the perton against whom the conjuration l» practiced will 
feel pain In the part where tho thorn Is Insorted There still exist among 
them the medicine men, who treat the sick by means of strange contor¬ 
tions, rail upon the spirits, pronounce magical Incantations, blow upon 
the part where the pain Is, and draw forth (mm the patient thorns, worms, 
or pieces of stone They know how to prapsro drinks which will bring 
on sickness, and if the patients are cured hy others the convalescents are 
particular to throw something of their own awsy, as a lock of hair, or a 
part of their clothing Those who possess the evil eye can, by merely 
looking at children, deprive them ofbuanty aud health, and even cauao 
their death.’ * 

7. As I have said, nowhere tn (he records of purely Mexican, 
that is, Aztcean, Nagualism do we find tho word nagual employed 
in the sense given in tho passage quoted from Herrera, that is 
as a personal guardian spirit or tutelary genins These tribes 
had,indeed, a belief in some such protecting power, and held that 
it was connected with tho day on which each jierson is born. They 
called it th e ton all i of a person, a word translated to mean that 
which is peculiar to him, which makes his individuality, bis self. 
The radical from which it is derived is tona, to warm, or to bo 
warm, from which are also derived tonatxuh , the sun. Tonalh, 
which in composition loses its last sj liable, is likewise the word 
for heat, summer, soul, spirit and day, and also for the share or 
portion which belongs to one. Thus, to-tonal is spirit or soul in 
general; no-tonal, my spirit; no-tonal tn tpan no-tlaaat, “the 
sign nnder which I wns born," t. e., the astrological day-sign. 
From this came the verb tonalpoa, to count or estimate the signs, 
that is, to oast the horoaoope of a person ; and tonalpouhque, tho‘ 
diviners whose business it was to practice this art.f 

These tonalpouhque are referred to at length by Father Saha- 
gun.J He distinguishes them from the naualh, though it is dear 
that they corresponded in functions to the nagualistlo priests of 
the sonthern tribes. From the number and name of the day of 

* BOUxia Antigua <U Jtatoo, Tom. 11, p. 2ft. Frencdoo Pimentel, In bl*thon*btftjlwOrk, 
Menoria tcbrtbu Oimmu gw ten origtnxdo la Sttmuhm Actual dt la San tnOigtmm rfs 
Jtetffl (Mexico, 18(1), reoognlMi how almoet lmpomrfMe Ik la So sxiirpete thslr fklth In 
UUf nofuxltan. " CuMcrvan lot ifusros y raperrtlcloM* d« la UMlftlsdad, (Undo corn 
4sb para silos, las snAwtha,” eto,, p. S00, sod comp, p HB. 

tOn Umm terms Oonenh the extendve DteUanutr* dt la Laagut NahttK, by Btel 
SUneoo, published at Paris, im. It dmklmpaeMbdUiat taw dlteelf* compound met, 
(n sli sfln g the monosyllable rsdleal as, which to M the bead of nagual. 

t ashagan, KWorte dt Kuna JbfaSa, Ub. Iv, pamtft, six! lib. x, cap. a 
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birth they forecast the destiny of the child, and stated the power 
or spiritual Influence which should govern its oareor 

The tonal was by no means an indefeasible possession. It was 
a sort of independent mascotte. So long as It remained with a 
person ho enjoyed health and prosperity; but it could depart, 
go astray, become lost; nnd then sickness and misfortune 
arrived. This is signified in tlio Nahuatl language by the verbs 
tonalcauallia , to check, Htop or suspend the tonal , hence, to 
shook or frighten one; and tounlilUiroa, to hurt or injure the 
tonal, lienee, to east a spell on one, to bewitch liim. 

This explains the real purpose of the conjuring and incanta¬ 
tions which were earned on by ihe native doctor when visiting 
the sick. It was to recall tho tonal, to force or persuade it to 
return; nnd, therefore, tlie ceremony bore tbo name “ the resti¬ 
tution of the tonal," nnd was more than any other deeply im¬ 
bued with the superstitions of Nsguallsm. The chief officiant 
was called the tetonulliani, “ ho who concerns himself with tho 
tonal.” On a later page I shall give the formula recited on such 
an occasion. 

8 . There is sorao vague mention in the .Aztec records of a 
semi-priestly order, who bore the name nauulteteuctin, which 
may be translated “ master magicians.” They were also known 
as tcotlamcc, “ sacred companions in arms.” As was the case 
with most classes of the teleurtin, or nobles, entrance to the 
order was by a sovere and prolonged ceremony of initiation, 
the object of which was not merely to test the endurance of 
pain and the powers of self-denial, but especially to throw the 
mind Into that subjective state In which It is brought iDto con¬ 
tact with the divine, in which it c&u "see visions and dream 
dreams.” Tho order claimed as Its patron and founder Quetzal- 
ooatl, the “ feathered serpent,” who, ft will be seen on another 
page, was also the patron of the later n&guallsts.* 

The word naualli also occurs among the ancient Nahuas In 
composition as a part of proper names ; always with the signifi¬ 
cation of “magician,” as in that of Nanalonaubtla, a chief of 
the Chaleos, meaning “ wlxard-stlok," referring probably to the 

* Bm Ch. de Laborthe, JMnte 4mirtad*4, Bsrlell, Tvol ii, pp. 3&-3B. HU taadttfcm at 
MWMtvSaby "Seljtumin do (toils” ho* bs ratsotsd. u then U stolotelr no so- 



rod or wand employed l>y the magi in conjuration * So alao 
Nava lac, the “ wizard watei," an iirtlflolal lake not far from the 
olty of Mexico, surrounded by mined temples, described by M. 

Charnay-t 

O. The belief in n peisonnl guardian spirit was one of the 
fhnd&meotal doctrines of Xagualum ; but this belief by no 
means connotes the full impoit of tho term (as Mr. H. IT. Ban¬ 
croft has erroneously stated) The calendar system of Mexico 
and Central Amenca, which I have shown to bo snlistantially 
the same throughout many diverse linguistic stocks,| had as one 
of its main objects, astiological dit i nation By consulting it the 
appropriate naguul was discovered and assigned, and this was cer¬ 
tainly a prominent fuatme in the natne cult and has never been 
abandoned. 

In Mexico to day, in addition to his special personal guardian, 
the native will often choose another for a limited time or for a 
particular purpose, and this is quite consistent with the form of 
Christianity ho has liocn taught For instance, as we are in¬ 
formed by an observant tiaveicr, at New Year or at coin- 
planting the head of a family will go to the parish ohuroh and 
among the various saints thcie displayed will select one as his 
guardian for the year, lie will addiess to him his prayeis for 
rain and sunshine, for an abundant bai vest, health and pros¬ 
perity, and will not neglect to back these supplications by lib¬ 
eral gifts. If times aro good and hai vests ample the Santo is 
rewarded with still more gifts, and his aid is sought for another 
term ; but if luck has been bad the Indian repairs to the church 
at the end of the year, bestows on his holy patron a sound curs¬ 
ing, calls him all the bad names he can think of, and has nothing 
more to do with him.§ 

10. -A. Mexican writer, Andres Igleslas, who enjoyed more 
than common opportunities to study these practices as they 
exist in the present geneiation, describes them as he saw thorn 
in the village of Soteapan, a remote hamlet in the State of Vera 
Crus, the population of which speak the Mlxe language. Thia 

« Jnakt <k C to rtMan. p SI. The tmwUUor nmlen li " pale ImjJo 
i Lu Autaut$ nta On Jfoiueau JfuvU, pp 1W-M9, fisund on p. 1M. On In Hfnlfl- 
OMMM Bunj, Dead* imeixrm*, pp 74-SI. 

1 Te H*<m OMtedar qf Cmlrol Amtriea out Mulco (PhJlsdslpfcla, 1901). 

| Mosul Vahlenpfordt, Mexico, M. 1, ■ 246. 
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1b not related to the Nahuatl tonguo, bat the terras of their 
magical rites are drawn from Nahuatl words, showing their 
origin. Every person at birth has assigned to him both a good 
and a bad genius, the former aiming at his welfare, the latter at 
his injury. The good genius is known by the Nnlmatl term 
tonale, and it Is represented in the first bird or animal of any 
kind which is seen in or near the house immediately after the 
birth of the infant. 

The most powerful person in the village is the high priest of 
the native cult. Ono who died about 1850 was oalled “ the 
Thunderbolt,” and whenever he walked abroad he was preceded 
by a group of chosen disciples, called by tlio Nahuati name 
tlatoques, speakers or attorneys.* His suoceBSor, known as “ the 
Greater Thunder,” did not maintain this state, but nevertheless 
claimed to be able to control the seasons and to send or to miti¬ 
gate destructive storms—claims which, sad to say, brought him 
to the stocks, but did not interfere with the regular payment of 
tribute to him by the villagers. He was also a medicine man 
and master of ceremonies in certain “ scandalous orgies, where 
immodesty shows herself without a veil.” 

11 . Turning to the neighboring province of Oaxaca and its 
inhabitants, we are instructed on the astrological nse of the cal¬ 
endar of the Zapoteos by Father Junn de Cordova, whose Arte 
of their language was published at Mexico in 1578. From what 
be says Its principal, if not its only purpose, was astrological. 
Each day had its number and was called after Borne animal, ns 
eagle, snake, deer, rabbit, etc. Every child, male or female, re¬ 
ceived the name of the day, and also its number, as a surname; 
Its personal name being taken from a fixed series, which differed 
In the masculine and feminine gender, and which seems to have 
been derived from the names of the fingers. 

From this It appears that among the Zapoteos the personal spirit 
or naguat was fixed by the date of the birth, and not by some 

• The wort fa derived mm Kotoa, to ipwk fin on other, and lti tuna] irauhtloxi «u 
" chief,” u the head mao (poke for, aid 1 b tha name of the fan* or tribe. 

t no lntemtlnjt account by Ifteilae> la printed in the Appendix to the DOxkmnrio 
Oueemttie «tayrapMa y BMorla (Mexico, MM). Other write™ teetUy to the tenacity 
with which the Him olios to their ancient beltefo. Oeftoe Karo they coo tin tie to 
be •'notorious idolater*," aud tbelr actual religion to be "an abenrt Joshla of their old 
■npertUUaoi with ChrUtlau doctrine*” (In Oroeooy Berra, mfndrhitImyeei it 

jtutM, p. my, 



later ceremony, although the latter lias been asserted by some 
writers; who, however, seem to have applied without certain 
knowledge the rites of the Naliuas and other Burronndlng tribes 
to the Zapotcos * 

Next in importance to the assigning of names, according to 
Father Cordova, was the employment of the calendar in decid¬ 
ing the propriety of marriages. As the recognized object of 
marriage was to have sons, the couple appealed to the profes¬ 
sional augur to decide tins question before the marriage was 
fixed. He selected as uianv beans ns was the sum of the num¬ 
bers of the two proponents’ mimes, and, counting them by twos, 
if one remained over, it meant a son ; then counting by threes 
any remainder also meant sons; by fours the remainder meant 
either sons or daughters; and by flvo mid six the same; and 
if there was no remainder by nny of these five divisors the 
marriage wonld result'in no sons and was prohibited. 

It is obvious that this method of fortune-telling was most 
auspicious for the lovers; for I doubt if there iB nny combina¬ 
tion of two numbers below fourteen which is divisible by two, 
three, four, five and six without remainder in any one Instance f 

The Zapotecs were one oT those nations who voluntarily sub¬ 
mitted themselves to the Spaniards, not ont of love for the 
Huropeana, but through hatred of the Aztecs, who had con¬ 
quered them in the preceding century. Their king, Coyopy, 
and his subjects accepted Christianity, and were generally bap 
tiled; bat it was the merest formality, and years afterwards 
Ooyopy was detected secretly conducting the heathen ritual of 
his ancestors with all due pomp. lie was arrested, sent to the 
olty of Mexico, deprived or his power and wealth, and booh 
died; It is charitably supposed, from natural causes. There is 
no question but that he loft successors to the offloe of pontlfex 
maximns, and that they continued the native religions oere- 
monies. 

19. The sparse notices we have of the astrology of the Mix- 
tecs, neighbors and some think relatives of the Zapotecs, reveal 

* lnaUnoe, J. B. CeirWdo, to bli fifetto* BMorlai <Ui StUdo Oaxaqv*o (Outn, 
ISM), p. It, aw* the MtvoA wu t oeietnoaj perfbmed bj the native prteet, In which the 
Inthat wee bled (torn e vein behind the eer, ealgnod » near, that of s ceftatn day, end 
SfwUsn anfel or kma. Thew word* ere pure NalpalJ, and Ouiiedo, ehadqee sot 
■tvs hi* eatborilr, probehlr bed sane which referred then rltei to the Zepoteo. 

t Jana de Cortove, Arte ea Lafua tapoteoa, pp, 18, 2D3, 20J, Zli, 218. 
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closely similar rites. The name of their king, who opposed 
Montezuma the First some sixty years before the arrival of 
Cortez, proves that they made use of the same or a similar cal¬ 
endar In bestowing personal appellations. It is given as 2Ves 
Mxcos, Three Monkeys. 

Unfortunately, so far as I know, there has not been published, 
and perhaps there docs not exist, an authentic copy of the Mtx- 
teo calendar. It was nevertheless reduced to writing in the 
native tongue after the conquest, and a copy of It was seen by 
the historian Burgoa in the Mixteo town of Yanhuillan.* Each 
day was named from a tree, a plant or an animal, and from them 
the individual received his nameB, as Four Lions, Five Bobos, 
etc. (examples given by Herrera). This latter writer addB that 
the name was assigned by the priests when the child was seven 
years old (as among the Tzeutals), part of the rite being to con¬ 
duct it to the temple and l>ore its ears. lie refers also to their 
auguries relating to marringe.t These appear to have been dif¬ 
ferent from among the Znpotecs. It was necessary that the 
youth Bhould have a name bearing a higher number than that of 
the maiden, and also “ that they should be related probably 
this applied only to certain formal marriages of the rulers which 
were obliged to be within the same gens. 

13. I have referred in some detail to the rites and supersti¬ 
tions connected with the Calendar because they are all essential 
parts of Naguallsm, carried on (hr Into Christian times by the 
priests of this secret cult, as was fully recognized by the Catho¬ 
lic clergy. Wherever this calendar was in use, the Freemasonry 
of Nagualism extended, and its ritual had constant reference to 
it. Our fullest information about It does not come from cen¬ 
tral Mexico, but further south, in the region oooupted by the 
various branches of the Maj an stock, by the ancestors of some 
one of which, perhaps, this singular calendar, and the symbolism 
connected with it, were Invented. 

One of the most lm|>ortnnt older authorities on this • object 
is Francisco Nunez de la Vega, a learned Dominican, who was 
appointed Bishop of Chiapas and Soconnsoo in 1687,and who 
published at Rome, in 1702, a stately folio entitled “ ContUlu- 

• Quoted to GurMo, uM tnpte, p. 17 

t AM. * to Mat Oa, Dm. 01, LUx Hi, sap. 13. 



ctones Ihcpceaanas del Obispado tie Chiappa,” comprising discus¬ 
sions of the articles of religion and a series of pastoral letters 
The subject of Naguallsm is referred to in many passages, and 
tlie ninth Pastoral Letter is devoted to it As this book is one 
of extreme rnnty, I shall inaku rather lengthy extracts from it, 
taking the liberty of condensing the scholastic prolixity of the 
author, aud omitting his professional admonitions to the wicked. 

He begins bis references to it m soveral passages of his Intro¬ 
duction or Preambulo,\n which ho makes some interesting state¬ 
ments as to the use to which the natives put their newly-acquired 
knowledge of writing, while at the same time they had evidently 
not forgotten the ancient method of recording ideas invented by 
their ancestors. 

The Bishop writes : 

"Tins Indians of New Spain retain all the errors of their lima of heath¬ 
enism preserved In certain writings in their own languages, explaining 
by abbreviated characters and by figures painted In a secret cypher* the 
places, provinces and names or their early rulers, the animals, stars and 
elements which they worshiped, the ceremonies and sacrifices which 
they observed, and the year*, months and days by wlilch they predicted 
the fortunes of children at birth, and aaalgn them that which iliey call 
the Nnguala These writings are known os Repertories or Calendars, 
and they are also used to discover articles lost or stolen, and to effect 
curea of diseases Some have a wheel painted In lliem, like that of Pyth¬ 
agoras. described by the Veneniblu Bede, otlion portray a lake sur¬ 
rounded by the Naguals In the form of various animals. Some of the 
Naguallst Master* claim as their patron and ruler Oucltnlrhan, and they 
possessed a certain formula of prayer to him, written in the Popoluca 
tongue (which waa called Baha In their lime of heathenism), and which 
has been translated Into Mexican.f 

“Those who are selected to become the matters of these arts are taught 
from early childhood how to draw and paint these characters, and are 
obliged to Icern by heart the formulas, snd the names ot the ancient 
Nagusllst*, and whatever else Is Included In these written documents, 
mmny of which we have held In our liands, and have heard them ex¬ 
plained by such maslera whom we had Imprisoned for their guilt, and 
who had afterwards beoomc converted and acknowledged their slns.“$ 

• Sol oodsntand the phrase, “flftini ptatadai eoo stfras enlfmatleas,” 

t Jtpalarewn a Ssim applied to various lananasea. 1 eispaet the cos bate referred 
la was the.Mix*, fits an aitlels by me, entitled •• Chontals* and Fepoioeas i a Study in 
Mealsan XUnMssspby," In the Comfte BnuU of tfaeBfbtb Sew loo of tbs Oast|M of 
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The Bishop made up hla mind that extreme measures should 
be taken to eradicate these survivals of the ancient paganism In 
his diocese, and he therefore promulgated tho following order in 
the year 1(192: 

"And because In the provinces of our diocese those Indians who are 
Naguallsls adoro their nagualt, and look upon them aa gods, and by their 
aid believe that they can foretell the future, discover hidden treasures, 
and ftalflll their dishonest desires • we, therefore, prescribe and command 
that In every town an ecclesiastical pilson shall be constructed at tho ex¬ 
pense of the church, and that It be provided with fetters and stocks (con 
grlllos y cepoa), and we confer authority on every priest and curate of a 
parish to Imprison In these gaols whoever is guilty of disrespect toward 
our Holy Faith, and we enjoin them to tieat with especial severity those 
who teach the doctrines of Nagualism (y con rigor mayor & los dogma- 
tlxantes Nuguallstus)." * 

In apite of these injunctions it is evident that he failed to 
destroy tho needs of wlmt he CHteemod this dangerous heresy In 
the parishes of his dloceso; for Ills ninth Pastoral Letter, in 
which he exposes nt length tho character of NagualiBm, is 
dated from tho metropolitan city of Ciudad Ileal, on May 24, 
1098. As much of it is germane to my themo, I translate as 
follows ■ 

"There are certain bad Christians of both sexes who do not hesitate to 
follow tho school of the Drvll, and to occupy ibemaelvra with evil arts, 
divinations, sorceries, conjuring, enchantments, foitune-telling, and 
other means to forecast the future. 

"These are those who In all the provinces of New Spain are known by 
the name of JfagiuHtti. They pretend that the birth of men la regulated 
by the course and movements of stars and planets, sod by observing the 
time of day and the months In which a child la born, they prognosticate 
Its condition and the events, prosperous or otherwise, of Its life; and the 
worst is that these perverse msn have written down their eigne and rules, 
and thus deceive the erring and Ignorant. 

"These Naguallsu practice their arls by means of Repertories and 
superstitions Calendars, where are represented under their proper names 
all the Naguals of stsis, elements, birds, fishes, brute beasts and dumb 
animal* ; with a vain note of days and months, so that they can announce 
which aomspouda to the day of birth of the lnbot. This is preceded by 
tom* diabolical oeremonlea, after which they designate the field or otlftr 
spot, where, after seven yean tltall have elapsed, the Negual will appear 
to ratify the bargain. As the time approaches, they instruct the child to 

• CbaMW. Pioeesos, TUulo Til, pp. t7,«. 
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deny Qod end His Blessed Mother, and warn him to have no fear, end 
not to make the sign of the cross He Is told to embrace Ills Nagual ten* 
derly, which, by some diabolical art, presents itself in sn affectionate 
manner even though It be a ferocious beast, like a lion or a tigor Thus, 
with Infernal cunning they persunde him that this Nagual Is an angel of 
God, who will look after him and protect him In hlu niter life. 

"To such diabolical masters tlic Intelligent Indians apply, to team from 
these superstitious Calendars, dictated by the Devil, their own loriuncs, 
and the Naguals which will he assigned to their children, even before 
they are baptized In most of the Calendars, the seventh sign Is the fig¬ 
ure of a man and a snake, which they call Cuchulchan. The master! 
have explained it as a snake with feathers width moves In the water. 
This sign corresponds with Mcxzicliuaat, which means Cloudy Serpent, 
or, of the clouds * The people also consult them In order to work Injury 
on their enemies, taking the llvi 1 * of many through such devilish aitlflces, 
and committing nnapeaknble atrocities 

“ Worse even lliau these aru those who wander about as physicians or 
healers; who are none such, but magicians, enchanters and eorcerete, 
who, while pretending to cure, kill whom they will. They apply their 
medicines by blowing on the patient, and by the use or InremBl words , 
learned by heart by those who cannot rend or write, and received In 
writing from their masters by those acquainted with letters. Tho Master 
never Imparts this Instruction to a slnglu disciple, but always to three at 
a time, so that In the practice of the art It may ho dllffcnlt to decide wlilqh 
one exerts the magical power They blow on fcatlieis, or sticks, or 
plants, and place them In Ibe paths where they may be stepped on by 
those they wish to Injure, thus causing chills, fevers, ugly pustules and 
other diseases , or they Introduce Into tho body by such art* toads, frogs, 
snakes, centipedes, etc , causing great lormimt* And by these same 
breathings and magic words they can bum down houses, destroy the 
growing crops and Induce sickness No one of the three disciples Is per¬ 
mitted to pntcllce any of these arts without previously Informing the 
other two, and also the Master, by whom tho three have been taught. 

"We have learned by the confession of oertaln guilty parties how the 
Master begins to Instruct his disciple First lie tells blin to abjure God. 
the saints and the Virgin, not to invoke their names, and to have no Hear 
of them. He then conducts him to the wood, glen, cave or field where 
the pact with the Devil is concluded, which they call ‘the agreement' 
or * the word given ' (In Tzental guit) In soma provinces the disciple 
ie laid oa an ant-hill, and the Master standing above hlu calls forth a 
snake, colored with black, white and red, which Is known as ‘the ant- 
mother ' (tn Tzental tmtiqvu). f This oomes accompanied by the ante 

* Rather with tha QnnUalenatl of the Sabuaa, and tba Oueumata or the tyilebea, 
hath of which names mean Feathered Serpent" MLxouhuaU, tba Ctood Servant, j„ 
ifsafoan mjtbolosr, retain4 to the Thunder-storm. 

11* UaTmutal Vocabulary, Father Lam does not (Ire this exact Am, bet In the 
asfghboriiw diafe* of the Osheblqual Father Xlmenee ha* <juOt*o t to agree to* other, to 
enterlnto an arrangement; tba prefix raw Is the Tasntal void for " mother " 
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and oilier small snakes of the game kind winch enter at the Joints of the 
Angers beginning with the It ft hand and coming out at tlio Joints ol the 
right hand and tlso by the ears and the nose a bile the gre.t snake 
enters the holy with a leap and emcrgis at ns pwtinir vent Alter 
ward* the dtuipk meets a dragon vomiting Are slmh swallows him en 
tire and cpcls him posteriorly Then the Master decline he may be nd 
milted and asks him to select tins luiba with which he will con|ure the 
dls< I pi o names them the Mast* r gatht rs them and delivers them to him 
and llicn leiiclus him the saend words 

Thcao words and ceremonies are substantially the sime in all the 
pmvincoa 1 lie l.taler enters the lx iiso of the Invalil aBka about the 
sickness lays bis hand on the suffering part and then le ivi s primming 
to return on the dev f .Mowing At the noxt visit he bilngs with bun 
some herbs w hieI. he thews or ni.slies will, a lillte water anil applies to 
tin part Tl.on lie repeats the /’itn Voiter Ihc iie Lbe Credo and the 
Salir and bl iwa upon the sc it of disease iDtrwards pronouncing the 
magleal words taught bun by Ills innater lie continues blowing In tills 
minner inhaling and ixh ding repeating under Ins breath theBe migical 
expressions wlm li are powerlul to kill or to toil as lie ihnoses lliiough 
the com pact he has inado will, tl.c Devil 1 innlly so as to deceive the 
bystanders be ends with sljmg in a loud voici Uod the Father God 
the Son aiul Go l the lloly Ghost Amen 

This pliysicun or healer Is cdlel in thL towns of soma of the 
provinces jtoxta zantqe an I I ho medicine qiponl and everything relat¬ 
ing to henlmg among the Indians to which they apply Iheso terms means 
also t. piaclicc sorcery and all words derived Irom pan allude In the 
Nagual for this in soiih prnvim is is called pirlon and in others patzlan 
and in man} Uthuttn which is something very much reared by tbi In¬ 
dians Wehtvoasurtalnid by tlx confessions of many who have been 
reconciled tint the Duvd at limes appears (o them in the shape of a hall 
or globe of Are in the air with a tail like a comet * 

Anoi ling to the most ancient traditions of these Indians this idol 
polio* wua one rtf the most important and venerated they h id In the old 

•lather tara la his VoeabUtr T- till WS (In my poss es sion! gives for mtslir il 
(medlio) ffkpmI tn m it cine (medicinal tosal poi tp rtae /*f l If ir |by»loan 
(medico' gSpuxia t nir.(tha firm mi .A pirsou Is also e rreet) The 1 rends] pox (j ro- 
nouncid j. sAi Is anottcr firm on he Qnl tu ( ikchlipvel pSi a word which rather 
Xlmenea In his \ teal Jar o tit I )t I Ms Itn my posKeal n) gives lu the compound 
pasamiat with the meaning enchanter wl/arl Bolhltu.se I take It are derived from 
the Maya pas which means to U w the dust etc off of something (soplar el polvo da 
Ian pal otiwevsa Pier dr la lingua Vtyndtl Iminlorii tfotd MS The dictionary 
allied by Flo teres does not give this meaning) The art or blowing was the esaeotlal 
feature In the treumeut of these me Urine men 11 symboliz'd the .rausfer and enr 
olse of •) lilt ml power W hen Votau 1 i.Ut bis underground shrine be did It d mplot by 

blowing(Muflvi tela Vega fbsdifaf /hoerena p IS) The native* did not regard the 

aomet s tall as behind It but In ft nt if It bl an from It* month The hshngtl word in 

the text txfA (i-ia t* the Mptt form of xdutU. a the reverential of tlAulU which meant a 

liaf a season a year or aoonwt Apparently It refers to the Nahnatl divinity XluMt- 

mill described by Bahaguu Hidoria <U fiaeta AspuHn Lib I cap 11 IS god of Ore etc 
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time* oml Ibe Taenia]* revered n an much Hint they pn served it mnum 
erablo yean painted on a tablet in tin ibove figure h ven after I In y a ere 
oonverted to the laitli they hung it IkIiIu 1 a lieaui In the church of tin 
town of Oxchiu accompanied by an lmige of tlielr god ITiculah in liav 
ing a ferooioue black face with the mcinh rs ol a in in * along with five 
owls and vultures lly dmna intciposition at, discovered Unao on our 
■econd vlalt there in 10M7 in 1 hu 1 no little difficulty in getting them 
down wo reciting tin. creed ind the Indiana const inllj apiltlng as liny 
am uteri our ordera I licse olip tls were publicly burned In the plazi 

In oilier parts they rtierencc tin him a of Mu inrlu r N igu ilista pre 
serving them in mves where tin y adorn lluin with Aowcis nnl limn 
copal before llie.ni We have disc unit I mine of these and limned them 
hopiug to root out and put a at p to BUeh evil iciem inies of the infernal 
•eel of the NaguahaU 

At piescnt all are not bi sul pet to the promptings of tin Devil ns 
formerly but there ire Mill sum so closely illii l to Inin that tiny trans 
form lliemBclves into ligeis Inns lulls fl talus I light and glotxaot Are 
Wo can s»v from ihi declaration ini s ilomn iiuifeasion of somi |h intents 
that it ia proved that tin fit ul had ctrnal relations with them both as in 
cubua and succubus appnmcbiiig tin in in tile fnim ol their Vagnal and 
there was ono woman who rcniainid in tbo fnist a week with the demon 
in the form of her Vigual acting tow ml him aa does an infniuuted 
woman toward her lour (com » piuluri eon su piopno amigo una muger 
amancehada) As a punishment (or such lioirilde clinics our lord has 
permitted that they lose their life as soon is their A.agual is killed and 
that they bear on ilielr own bodies the wound oi maik of the blc w which 
killed It, aa the euros of ( liaiuula ( opamila and other places have as 
suied us 

The devilish seed of this >ogualism has roofed itself in tho very flesh 
and blood of these Induns It persevcios in their hearts through the in 
stnietious of tin mastors of the sect and there is scarcely a town in these 
provinces in which it has not beon Introduced It is a siiperaUnous idola 
try, fall of monstrous incests sodomies and detestable bestialities 

Buoh ate the soids of the BiBliop of Chnpns Wc luirn 
from his tlioioiighly instructed md uuimpenchablc testimony 
that at the beginning of the eighteenth century Nagunlism 
van a widespread and active institution nmong the indtius of 
southern Mexteo, that it wne taught and pmeticed by piofes 
■ors who were so much feared and respected that, as he tells us 
in another passage, they wete called masters of the towns ,"f 
that they gave systematic lnstrue tion to disciples in classes of 

• HiaUahau fbr ini aJtau Black King one of the lanital divinities who will bs ro 
iemd to on a lalerlwgr 

Mwatroe de to* pueblos OomtUut Dtocttan I p 101 



thioe, nil of whom wcie bound to^othei bj pledges of mutual 
lnfoi mation and assistance that a fundamental principle of the 
organization and an indispensable step in the initiation into its 
mysteries was the at nuntion ot the Ohiistian religion and an 
undoing hnticd to its leathers and all others of tlic race of Uil 
white opprcBsois and thnlwhen they made nsc of Christian 
phrases or cciimonus it was either in duision 01 out of hypoe 
usj the bettir to conceil their rial sentiments 

3 hen aic a numbei of otliei witnesses fiom the seventeenth 
century that mly be summoned to stringlhcn this testimony, 
if it needs it 

14. In the IMj / f (rual mala written about 1600 by 
Fmneisco Antonio T uentes y Ou/min flic nuthoi gnes some 
liifoimation about a soiteici of this school who was airested in 
lotouicapun and with whom the hiatonan had something to do 
as toite/xdoi 

lhe icdouhtablo magici in was a little old man vujezuilo , and 
when caught hid in his | osscssion a document giving tho days 
of the leal according to tho Fnropean calendar with the Nngnal, 
which belonged to eat h one 0 hatful January is alone gi\en 
by oui wnter, but it is piobnble that the other months meiLly 
repeated the nuguals cot responding to the numbers It ran os 
follows 


Nagual Calendar for J muai y 


1 Lion 

2 Snake 
1 Slone 

4 Alligator 
0 Oellia tree 
0 The quetzal (a bird) 

7 A .tick 

8 Itabblt 

9 A ripe 

10 leaf 

11 Deer 

IS Gnacaratyo (parrot) 
18 I lower 
14 Toad 
18 Caterpillar 
10 A chip 


17 Arrow 

18 Hroom 
10 Jaguar 

JO Corn bu»k 
SI A flute 
2S Green alone 
28 trow 
24 I* Ire 
27 A pheasant 
SO A reed 

27 Opossum 

28 Ilaracaa (the thunder storm) 
SO The vulture 

JO Hawk 
81 Bat 



18M] ^ ^ [Bnnton 

When the sorcerer was examined as lo the m inner of assign 
lug the propel nngunl to l child he Rave the following neeomit 
Having been informed of its diy of bulh lie in due tune 
called at the reside nee of the p emits and told the inothei to 
bung the child into the held behind the liansc Having llieic 
invoked the demon the mi / l of the ehild would appeal undei 
the foim of the iiuiinil 01 olject set opposite its biitbduv ip the 
calend ir a serpent wcie it boin on the 21 of January a flower 
weie it on the Hth (ire weic it on tin 24th and ho on The 
sorcerer then addieased ccitain placets to the nnj nl to pioteet 
the little one anel told the mothci to take it daily to the sime 
spot wbeic its nnji il woul 1 appeal to it mel would Anally ae 
Company it thiough all its lilt Some I ul n t al) obtained the 
powei of trinsfoiming themselves into the ia/i 11 and the 
authoi dcclaies thit though lie could not cite such a t esc fioin 
Ins own cxpenenee his fuli'n knew of seveinl anel leliillc 
pi tests leltguhosdi f hit tofel him enough examples to Ail 
volumes * 

The tribes to which thm authoi lefers were the Cakchiquels 
and touches who spoke practically the htme ton D ue An cx 
animation of some of the old dictionnncs picpucd ly the early 
missionaues fuinishes fiuthci m 1 interesting mfoimition about 
tins obseuic subjeot 

In the Cxkchiqucl language of Guateinali the wold naual was 
applied both to the magieiiin himsclt to his neeioinantie ait, 
and to the demonic agency which tnight and protected him 
This is shown by the following explanvtion which 1 ((note from 
Father Cotos Vocal ulauo le la J r ijii i Calchxqurl , 1651 a 
manuscript in the binary of the American Philosophical So 
ciety 

Magus oi hteromaney put or naual sad ihey were accustomed to 
call their miglolnns or sorcerers by (lie same terms It was a load of 
magio which they Invoked la orler to transform iliemselves into eagles 
lions llgers etc Thus they said rapvt rt naual ptdro la cot baUim 
Peter a power hlinaud Is a lion a liter they also applied the wolds 
put and naval to certain trees rocks and other inanimate objects whence 
the Devil used lo speak in them and likewise to the idols which they 
worshiped as gaihe eke gatlit abah hiyu ko ra naual The life of 
the tree, the life of the stone of the hill is Its naual etc because thiy 
believed there waa life In ibeao objects They used to have armlea and 
• tllrtona ih Guatemala 6 Recordacto* Florida Tom U p U nq 
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soldiery to guard ilicir land* and (lit captain* as will as many whowcro 
not rapl'iins Imd lluir muiltt They called the captain ru g ahthr, 
rohobachi tirugnh rupot b ru yh nmay aghiy /> be eA» wau ilii [he 
works magic with hia shield, Ills lance an I his arrow b] 

• To prwticc such magical arts ti i tmlth( L practice in igic ) an 
active voib They use n (in instance when a man asks Ins wife, for 
something to eat or drink and she has nothing owing to Ins m gligenct 
she will Bay Vi hero do you supp »c I can get whit jou w ini’ Do you 
expect me to pcilorm miracles —xi pr n tinn niaU/i— that they shall come 
to my hands > So when one is nskitl 11 lend or gtvi sennet lung which he 
has not lie will exclaim hnnauilth pt njiueih etc ( Can l pciforui 
miracles 1 etc ) 

It also signifies to pietend something concealing the truth ns xa ru 
naualtm ara nth thu g uz 1 1 tuh tan tu bijh pttlro 1‘eler Is feigning this 
which be Is saying lliey are also accustomed to apply tills word to the 
power which the pilosis exert (In the sacraments etc ) 

A long and foolish account of the wiUhcialt supposed to be 
practiced iraong the J’okoncliis of (iu item da, also a tribe ul 
Mayan stool, is given by the Lnglislim ill Ihoinns G ige, who 
was cuia of a parish among tlum about l(i30 and nltii winds re 
turned to England and Piotcstmlism lie described, at wean 
some length, the supposed met imorphosisof two chiefs of neigh 
boung tubes, the one into a lion, the other into a ligci, md tho 
mortal combat in winch they engaged, resulting in the deith of 
one to whom Gage admmisten d absolution No doubt be had 
been worsted in a personal encounter with bis old enemy, and, 
being a roan of eighty years, had not the vigor to lccovcr 1 he 
account is of mterost ouly as proving that the same supeisti- 
tions at that time provided among the Pokonchis as in othei 
portions ot Guatemala * 

13. A really mighty nagualist was not confined to a single 
tiansfoi matron lie could take on many and varied figures 
One such is described in tbe sacred books of the Quiches of 
Guatemala, that document known by tbe name of tbe Topol 
Vuh, or National Book The passage is in reference to one of 
their groat kings and powerful magicians, Guoumatz by name 
It says 

“Truly he was a wonderful klug Every seven days he ascended to 
the sky, and every seven days he lollowed the path lo the abode of the 

* Qtg* A Sew Surrey of tie Wed Outlet p BBS teq (4th Bd) 
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dead , every seven d iya ho put on tlie nnturo of n hoi pent, and then ho 
became truly u aerpont, every seven (la\B lie iisamued (ho imtnie of an 
eagle, and then lie bet .line truly an eagle , (hen of a tiger .mil ho bcennie 
truly a tiger , then of coagulated blood, uiid lie w iih nothing cho tlmn 
coagulated blood "* 

It may lie Haul that sneli passages refet metaphorically to the 
versatility of hit. character, hut even if this is so, the metaphors 
are drawn from the univcisnl belief in Nag mi I ism which then 
prevailed, and they do not expiess it too utiongly. 

10. Among the Mnjn tithes of Viictilnn and Guatemala we 
have testimony to the contmiiuncc to this day ot these beliefs 
Father llartolomd do liacza, ema of Yii\rnb:i in the first half of 
this ccutuiy, repoits that an old man, in lrs dying confession, 
declared that by diaholicul nil lie had transformed house f into 
an animal, doubtless Ins nm/iuil ; and a \ omig on | of some twelve 
years confessed that she Imd hcen truusfoimod into a bud by 
the witches, and in one of her iioctiiinal (lights had rested on 
the roof of the very house in which the good priest resided, 
which wu8 some two leagues iroui her home, ilu wisely sug¬ 
gests that, perhaps, listening to some bile of sorcery’, she liml 
had a vivid dream, m winch she seemed to take this lhght. It 
is obvious, however, fioin Ins account, ns well as fiom other 
sources, that the belief of the transformation into lower animals 
was and Is one famihur to the supoi stations of the May its f The 
natives still continue to piopitmte the ancient gods of the har¬ 
vest, at the beginning of the season assembling at a ceremony 
called by the Spaniards the m/ea miljjtra, or “ field mnss,” anil 
by themselves tt'ch , “ the stretching out of the hands ” 

The German traveler, Dr. Schetr.er, when he visited, in 1854, 
the remote hamlet of Istlavnenn, in Guntcnmln, peopled by 
QulcbA Indians, discovered Hint they had preserved m this re¬ 
spect the usages of their ancestors almost wholly unaffected by 
the teachings of their various Christian curates The 4 * Master” 
still assigned the naguala to the now born infants, copal was 
burned to tlieir ancient gods in remote enves, and formulas of 

* It Vopol I’uA, ou Litre Sarri rfr* Qnithit, p. *11 (K-l Tlmiiwnr, rule, IMl) In the 
Quick* myth!, Ournmata la the analogue of Quet/alroall In Aztec legend Doth name 
mean the anna, " Feathered Serpent." 

t Baeu’e article la printed In Clio Eegitio rncatno, Vol I, p 136, ary. 

FROO. AKKB. PHILOS. 600. XXX11I. 144 I. FRIHTKD FEB. 14, 1804. 
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invocation ■were taught by the veteran naguahsts to their neo 
phytes * 

Ihcsc Zuhorth f is they uc geneially called in the Spanish of 
Oenlinl Aiuuu i possessed hi my otlui mystcnoiis uts besides 
that of Buell met nnoi phase s mid of foiei anting the future 
Hicy eould make themselves invisible and a ilk unseen among 
then enemies tht 3 could in a moment tiansport themselves to 
distant pi ices, and is quickl> icluiiung repoit what tluv hid 
witnessed , they eould c u ite l« foie the eyes of the spcclitoi a 
inet,n tiei,a house 01 in inunal where none such existed 
they could cut opin then own stomach, 01 lop a limb fiom 
another peison and ininii tliitcly heal the wound 01 restou the 
sevcied niiuibn to its plaei , they eoulel pieice tluniselies with 
knives and not bleed 01 handle \i noinous serpents md not bo 
bitten , they eould cause luystc lions sounds 111 the air, ancl fas 
imate amends ind peisons liy then steady gii/e they could 
call visible and invisible spuds mid the spirits would coine 

Among the native populition ol the btitc ol Vera Cm/ nnd 
elsewheie 111 southern Mexico these inystciious pc 1 soilages go 
by the name jadunos godfithers and ire looked upon with a 
imxluic of feai and uspect They ue lchcved liy the Indians 
to lie able to cause sic kness and domestic calamities nnd are 
pionouuced by intelligent whites to present a combin ition of 
1 nscality, duplicity andtuckcry ’ J 

17. The details of the ccicmonies and doctrines of Nngual 
isin hive never been fully revealed, bnt from isolated occur 
rcnccs and paitial confessions it is eleir that its adherents 
formed a coheient association extending over most of southern 

* VUrd cln Mod 1m I> rft. gel reu aocrhHltder hcldnlwhe 0 tienprleeter ion die 
wmlnliulwul iliir K ■■ le ah ler kalh liKhe rfainr Fmt nem 1cm nuuen 
W< Jtbdrger diirch lin \J i Ur 1i« Homakoi giBb-llt dtr Kamo iiy^nd elm h Thlcrea 
I elgvlevt Ml si aal (la>t cilr mngelbc Hen lea Rlim copall > m) vtrbiani l cln Hob 
llDgesMia ejiginilen and n (be vJileinlera aUrglafll leche Mjrterlm rerrlchtet wor 
den ell d alrd doe Kill 1 neth (lom Pfarrbtuv? iurihrlatllihi n Tenfe getiegen Dai 
Tblor dewten Name lim Kind? Lurr n ib eelnirbeburt vom Sonnenprtartar bdgelrgt 
wild gill gem hullch aucli ah »eln Bcbntrgelat (nagual) (Tin gen so Lebcn Dr Karl 
Hcbnser We Jarfl it rr i on Santa Catalina M/avamn p 11 Wien 18jt 
f The word mhorl of Arabic origin U ibue ex[ lamed In the B| aulih and EngUih die 
Honor? of Deli >' n U nndon 1U) So the) call In Spain an lm| oeloi wbo prelindi to 
tee into the boaele of the earth through atone a alia or Into a mane bod) Dr 

Stoll aaja the Guatemala Indiana apeak of their die Inin the Ah KiM ea tahorin OuaU 

mala, I 2 19 

t Emetorlo Pineda Docrlpeioa Qtogtafea dt CMapai y Socmxtco p IB (Mexico 1816) 
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Mexico and Gunlemala which eierywhcu vtw uispuul by two 
ruling sentiments—ele testition of the Si miauls md hntred of 
the Christian lcligion 

In thur eyes the lnttei w is 1 ut i cloak f 1 the evictions 
massacres and oppre asionscvutc l by the lonnci lo them the 
sici aments of the Chinch wile the ontw u l si^as of then own 
buhjugition md mistiy I hey u voltetl igninst these utes in 
open lmtled or leceucd the m with si net it pugn nice nnd eon 
tempt In the Mexican figurilitc in muse iipls composed iftn 
the conquest the life of hiptism is e nistuiLly dipietid is the 
symbol ol religious peuccutioii Sijs ft sympitlutic student 
of this subject 

The act of bipllsm is always inst riel in tlieir rernr Is of batLles anil 
massacies tvciyw here it eonxeys die same i lei —making cvielent (o 
the leader that the pretest f i all ll in I my i \[ i diilons uf tho ^pam irds 
wag iho enforced c n\c isi >n t > ( hrisli u tj e f the i Hues a pretext on 
which tho Spaniards seize I in iiielei 11 p sess thcnieihcs of Hi land and 
Its treasure to rob the In lima f then wii s mil dm^liiirs to cnslavo 
them and to apill their Id >o I without 11 morse e r remission Onoof those 
documents dated in IVih uil Is a Halt »( sy>sf,e uour A Spanish sol 
dlcr m rcpiesentcel dng^tn,' a fugitni In Inn Iroui a lake by a lasso 
around hia neck wild 11 tin shoio stmlsaui nk leady to b iplue tbo 
rencant on his arnvil I * 

No wonder that the priests of tho daik litual of Naguilism 
for centuries after the conquest sought to annul the e Meets of 
the hated Clmstinn sicrimcnts hy eounleiiic ting eeiemonics of 
their own, ns we me told thej did by tin hibtotun lonpicmadn, 
writing from his own point of yiew in tlmsc woids 

' The Father of Lies had his ministers wh > aided him magicians and 
•orcereis, who went about from town lo town persuading tlie simple people 
to that which the bnemy of I i|,ht desired Those who lielici eel theirdeceits, 
and had been bnplircd were w islnd on the he id and breast by these sor 
Cerers, who assured them Hint this would remove the effects of the chrism 
and the holy oils I myselt knew an instance where a person of proini 
nenee, who maided not far from the City ol Mexico was dying and had 
received extreme uncuoo aod when the priest had departed one of theae 
diabolical cemmonlallsts entered and washed sll the parts w huh had been 
anointed by the holy oil with the Intention to destroy its power ’f 

• Uadier de Uontjau Mamnwlts Flfcantlh la 1 Anclon Mexlqui In ArtMet* dt la 
ioeUUAmncalatdi trancf IS S p 21a 

t Torqaemada Mowqvia Indiana Lib xv cap 10 
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Snmliu instance? iro ncoi lid 1> Tuinto fit In Scina He 
i Ills tint not onl\ lnl the Mistcis picsmli sat uhicn to tin. 
1 ih in 01 In to nun ill tin- clkels of ixlumc iinttioii lut tliij 
delighted to inn iLuie the 1 uclnrist liueling among tkur con 
gugition a ii in otic >illow mnsluooni lir the lirial ami the 
lnihinting pul pit f)i tlu. wine ‘sometunes tiny illicitly ton 
tealul in tin p\ t ilongsi li the lull nilti some little i lol ot 
then own so tint the> nill\ 1 illow 1 thin own Bii[K-rstiti ms 
while hi cinin.lv nl ung tin Host I hc> assigned i pine ly 
pagan sinse to Hu sun 1 foimuli 1 ithci Son nml Holy 
(■host, uudi istau ling it to be 1 iii > nLit and An or the 
lihi * 

'Whoeaei or wh iti\er was an meim to tint icligion hobmtally 
foiled upon these tuisti ible cieituiis wab to them an all} 
and a fiitml Nunc/ ill la N eg a tills ns tbit he found written 
founulas anioiip, them lending (> Drithci Autichiist Biother 
Aiituhust Biothei Antiihnst mini to out ai 1 1 —pathetic 
and despeinte appial of a wretthi 1 laic giound to earth under 
the lion heils of a leli^ious and militniy despotism f 

18. The nssocution emlnaeed \ uious tubes and itH members 
were cl issibed under different de n iecs lhc initi itiou into these 
was bj solemn mil often painful ciienioniis T oml sodalities 
oi biofhiihoods were organized nftci the manner ot those usual 
in tile lloman f hnrch but instead ol being named after bt 
John oi Hie A iigiu Mar} thc> wue dedicated to Judas Iscanot 
or Pontius Pilate out of dtrimon and hnticd of the teachings of 
the pucsts , oi to tho Dcul oi Anliehrist, who weielooked upon 
ns powerful divinities in opposition to the Chureb J 

There weie certain lecogmrel eenties of tbe association, near 
which its most impoitant digmtams resided and where their 
scoret councils and most imposing ceremonies were held One 
of these was Zama>ac, in the province of Suehiltepeo, a second 
near Iluehnetan, Soconusco, a thud at lotonicapan, Quate 

* Do la Sema Va til Ir V nlttr * pp 20 21 42 1S2 Tbe m ah mom referred to wai 
the imuh uutandl prohal ly the tame u tho ttyhul ill of Her andt-i 114 II til N a 
Hut m lom >1 P SM who mys (lint Uu not 1 ingetoui to lift but diatirba the mind 
lndtlnfi lo laughtir an 1 lntoxlcatl m 

t Actual alavery of the ludlaui in Moxloo conllnnad aa late ai the mlddla ot the aaren 
teenib oenturj Boe ( aeo T a <ugt/ i te Vtxiev etc Tom 11 p 11 
t Braaaeur Hut dm Nation! drilittu <U Mexigue Tom lv p B23. 











37 


[Drlnkra 


IBM.] 

milft, a fouith at Cineuc, Cluapis v fifth it reoziputlan, 
Oaxnca, and a few otlius may la suiinised 

The high primt who lesulcd it each of these centics exercised 
contiol over ill thi n it'll ilistic ti.ii.hi in and piac litioncis in ail 
extensile distuct Oil the on ision of nu oflii ini lnqmiy by the 
Spanish nuLhoiitic 9 it w is me ert lined tint the high pi list of 
Zxmay ic intituled undo his mk ncnly oni thousmd sub 
pnests,* and no doubt othus of Ins 1 ink weic not li ss potent 
The unity between tin inonbcm of the issoc ixtion oui an in 
definitely wido net whs pcilcclly will known to the Spmihli 
priests and mil nuthouties I lu coeinonies, fonnulis ind 
methods of ptocccliiic wcie eiciy while identic il 01 alike Tins 
itself wib justly ugnrdcl as i pioof of tin sieut intelligence 
which existed among the moiileis ol this cabilistic guild f 
To n ccitain extent mil at le ist in some lot ilities is Chiapas 
and Guatemili the pnesthood o( Miguilism wis hereditny ill 
paitieulnr funities lhm is espenally st iteil by the histonm 
Oidofiez y \ gmir who hil exceptional oppoi(unities foi ae 
quainting himself with the ficts J 
A tiavelcr of the (list decade of this cintuiy, who has 1 < ft us 
a number of eimous details of the supeistitions of the Clmn 
tiamzed Induns in Mexico of tint diy, Benito Mina do Moxo, 
informs us that he hail tliseoieicd the existence of different 
grades m the native soothsayers and medicine men, ind tbit all 
in a gi\en locality lecognucd the supremacy of one whom they 
referred to as “the little old mm 'll Vujilo But lie was un¬ 
able to ascertain by what superior tiaits or lights he obluned 
this distinction § 

According to some nuthouties the highest grade of these 
native hieiophants bore among the Nahiias the sy mbolie Dame 

* Tnf nu del lenvnle general D Jv b de Darin hgi eroa iwr gidw dt la Protlnela 
detuebUepepir qa jlcd by Brnsur 

t Jsilnlo de le Sums shjb I/w mastr b do e'tBs cor monies son todew unn* j la que 
aucedseneata cordillera ea loin* sucedi tf i u / I Yh id r i l Hpeaklng of the 
methods of the iui,uelliti of Chiapas bihl op Xufter de la Vign writes Coaeuenlaii 
Ua mu modnmoi oon toe ma»anilgtin* iuo w p actlcabau en Mexico UnaMlichna 
DUteatanu p 114 

t He ohnrrei that there were fkmtllas de lo* ttlei >aWoi en lu qnalos en manera de 
patrimoalo ie heredahan auoredlendo los I (Job a loe padres y print Ipalnunte Buabom 
lnahle seota de Naguallsmo Uieto n dl tlria y d< la hem Ms p 7 OrdnBeaad 
vances variouserudite reasons Ibr believing that Nagnallara la a religious belief abate 
theory and rites ware brought fr im i arthage by 1 unlr navigators in ancient times. 

| ltariade Moad Carta* Uejtcmat p rO v (Umo\a n d) 
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ot (Iowli we mis \ hmil i |rolally from the skill they 
ha 1 to (lie lim the scums by stiange and pic is mt i isions * In 
tliL south they wen spilcu of ns guudiiiiH which may hi\L 
botn limed fiom thctlisscs of priests Boeiillcl in the /apotee 
icligion f 

11). Tt will In sllii li untile ibo\e Hi it X igualism bcgiiiniii_ ill 
in me lent supe istition lUingbukt the time of pi! inline bn 
1 irism bee nne Utei tile ( onqnest i potent iHctor in the politi 
cil ami soe ml eUvilopment of the pcoplcm imon n ' wlinn it ev 
rated Hi it it was the son re c flora 11111011 was diawn anl the 
ini ins l> win It wis siisliineel tile tact hilie 1 ot the liitue 
Ainu min toviuids Ins foie ign eoii(|iieiois sinouldi ling toi ce n 
turns non in l then bunking out in tuiious iciglt and civil 

*1 line is htion^ liasouto Biispeetits ponei when foi obwous 
iinsous it his not Icon deinonsti iteel It Ins alwiys teen ii 
mystery mil i nnttei of biupiise to tho hratonins ot \ uc itnn 
how inpiily n| ic 1 1 the plans ol the lnsuiiecLioii wine li seemed 
lasting independence foi the nitiws alter these plans had been 
iigicul upon l y the two chiefs An tom i A\ in l Ceeilio Chi, nt 
the leinote i incho of \ilitun m July 1847 hiieli unanimity 
of action coul l only liaie been possible through the aid of a 
piwutul wi II disriplined in I widespreui scciet oi^amzation 
lbere ean se itcely be a doubt they wtio the chiefs or masters 
ot tin mloubtible oiciei ol ^ii_,iulisin iu tho Peninsula}; 

1 hue is uo epustionthitsueh was the case with the buef and 
bloody leiolt of the M iyaa in 1761 It suddenly bioke out in 
a uumbei of villages neu Valladolid \ uentan headed by a full- 
blood natue Taomto Can Lk but some of the participants 
afterwards confessed that it w is the outcome of i conspiracy 
which bad Inin piepqmng for a year 

When the appointed day arrived Jacinto boldly announced 
himself as the high priest of the fraternity of sorcereis, a master 
and teacher of magic and the lineal successor of the famous 

• XntUmOea qie a III imaiftn A 1 m mill ml 1« enconta lorea rorqnamada Km 
li) M Indiana Ml XV ap. 1 

t In Nohuatl (lap oh a g lardla i or watch man The Zxpotec prleathood wu llvMed 
Into the hnljaloot tfrcitir guardlaDi a id their Inferior* Ihe eopatnlxn guardUm 
ot thaifoib Cirrlil Fttil il/iCvn p «1 

1 See Eliglo Ancona U tt ria Ir Yucatan Tom I' oap 1 (U4rlda 1880) 
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ancient pioplict Chilan 11 ilun whose wends cannot fail ” In a 
stilling appeal he urged Lis ft llow counti > men to attach the 
Spannrds without feir of conse pie nets 

Bo not afraid lie exclaim'd of tli tr cumins and tliiirfirtt for 
among the ni my t > whom I h iv< tineht the irfs >( magic (r 1 arte de bru 
jtrrn) them are fifuin eh hi n nics mu veins experts who by their 
mystic piwer will enter the I rncss «diy the -.mlmels mil throw open 
the gilts to oin wartime I shill take the h ives of the sun 1 tree and 
folding thrni int > tinm|ietR T sli ill c ill l? tin I nr win la f hum n and 
a multitude of fighting men wilt h isteii t i « ir ltd * 

Say ing this he took a slice t of papt l lit hi it up to allow that it 
was blank folded it for a moment mel then spit td it out cot ci eel 
with wilting! Jins cleft tuck tom meed his wimple minded 
he nets of the tinth of hn> el nms md tlu> tushid to atmt> lie 
ltd them elothed in the 10 I e of the 1 iipii and with her crown 
on his head But ne ithei tlu u enthusi ism nor their leadci’a nit 
magic atailed and soon J lemto and Ins followets fell victims to 
the stake and the gallows Aftei then death the daneo of ‘ the 
tigci,” or of Chic Mool—the ‘ghost el nice of the Mayas—wns 
prohibited, and tlu use ol the suied diuin—the favoutein 
stiuinent of the native pinsts—w is lotlnilden f 

111 fiet, wheievci we line tny full iceounts of the icvolts 
against the Spinish donimatmn dining the thiee ceil till its of its 
existeneo in New Spain we can ill mile stl> tiaee the guiding 
fingeis of the poweiful though hidden hind of N igunlism An 
eailiei io\olt of the May is in Yucatan oecurred in 15S5 it 
was led by Andies Chi, a full blood Ineli in, mil a descendant of 
the aneient loyal house of the Coeomes lie also announced 
himself as a pnest of the aneient tilth, u prophet and a worker 
of rairaoles, sent to instinct his own people in a new religion 
and to give them an independent politicil existence Seized by 

• The mention of the fifteen Sil rho«en <1L* Ipliv indlo vtcs that the him nyitem of 
Initiating by trlilitspn.voile 1 In l i aian u Inlhiipas (toe above p .7) 1 ho (acred 

true la not named 1 it presumal ly It wv* Um. tula to which 1 refer lUewbcn. Tho ad 
dm of Jacinto w ■■ obtained from thoie pn.'ent an 1 U given at length by the Jeeult 
Martin drl Puerto In hli Relation I echo at Catiildn trtiuaeluo per ct prrp ntu de la Cbm 

patiadeJnae arena dr la mnertr le Jannlo tan ftp tMiot [bits Jfl JTH It li published 

wtth other document" relating to ttalr rev >lt In the Appendix to the Direlmane Uniter 
•of edited by OraMO y Berra, Mexico KWfl On the prapheolei of ( bllan Balam eee my 
Asaye tjan Americans pp 1A-2 9 (I hlladtlphla 1BJ0) 

t Blglo Ancona Hid de Pa cobra Tom U | IW 
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tlic Spauini Is lie w ii ihai red with iilolitry sorcery and dis 
turhiug the pi ui m I was ignommiously limited * 

Not less di finitely iiiHpirid ly the sinit ideas was the Mi\e 
In linn known is I>on I’isiuil who Ul the molt of the 
lihimntipci tubes in 1CT1 lie sent out Ins summons to the 
1 tlv iteen gOMiitois if thi /ipotccs in l Chou tides to ir me to 
Iiih nil mil thi insiincclion thipitciiL 1 to assume loiinidiblc 
propoitious \ it lintel only liy I iiii^in., tob ai ii[ on the natives 
the whole povvii o( the lloinin Chur li thion^b the liishop of 
On\aca C uei as l) n ilo« (■ 

Neuly the sum locihtj had beiti the scene of the reiolt of 
the / ipotees in 1 > )0 whin they wm le 1 by a native pnest who 
claimed to bo an ineunition ot the old j,od QuiUulcoatl the 
pation deity of the n i^nahsts I • 

In the < ity ol Mexico itsell in the 3111 1092 then nm mo 
lent outbicuk of thi uitiws wbm they distioyed tluec million 
doll us north ot propeity Doubllei>s this a is partly ittubut 
able to the si 11 city of lood winch piei uliil but th it tbe au 
tlioutus tmeed it also to <oine secret iiietnonials is ewdent 
from the law wlueh was nnmediiUU piste l forbidding tbe In 
diaus to wcai the }i hth 01 suilp Ink a poition of the hair 
pieseited tiom bu th as pait of the gencthliae ntunls § and the 
espu ml enactments igainst tho <ctli 

Ah for the lcvolt ot the l/cntiils of Chiapas in 1712 it waB 
clearly and coulesscdly undei the Icaileiship of tho liagualiatic 
pmsthood as I shill indicate on a latci page 

Ihe histoiy of the native American race undei tho Spanish 
power in Noith Ameiica has never yet bcon written with the 
slightest appioaeh to thoroughness He who pioperly qualifies 

• See P Ira Banchcr lo As liar r / rmr n I nil lima I nn 1 Italian (Madrid 
lllTO >IIrIo Anroi a Hot rttdt ) caan Tom 11 pp I2S 1°S 
t Then) ler» ill nr troi ih ■ re roll la J ai doT rail rtlllo Rrlaeton de lo Suedidn 
ml 1 Cilrli Ir N mg I rpjg I lit AO i(M xlco 1HM See als Caio Lot Tra 
bight It H xlr I trill I G her ml 1 m II p 41 ar 1 a pan>| htet I y ChjWoTal 

Mann le ( ondunu RrlaeU a elrrl 1 trla.lt id I /reiat tn irti 1 rovi via da Tehn 
anfeprr clo (prlnle 1 atMexlo 1MI) wl Uhl knon only tl rough lha antn mm Be 
mult Mr H K BairMl l tl larerj meigie aeeo nl fihla event mintaklngly lndata 
that It look | lace In IHD IT * ry of Wexle, Vol 1U p Ml 
J Bee Brute ir de Bourlw in Hit irt da Nat onn CfnliMa dr la MexUpu Tom It 824 
| Caro Lot Tirt S gtoe elo Tom II p a On the uaeai d dgulSc mee oT the jrfocMK 
we hare note InfrnnaU n Lo Vetenouit T too Mexican Tom ll p 484 end de le Seme 
Uaunl de Mtnutnm pp lee 1ST li tu tbe hedge ol a ocrtal i order of the native 
prierthood 
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bimacir for that task will certainly rcicli the eoneliisi-m ex 
pressed i number of yens igo ly the <miiu.nl Aincu m anti 
query and histoi isn Mi I G S juui in tli sc w ji Is 

Among lh ruling nn 1 priestly classes of the sem civ I / 1 nnl ons of 
America there lnsnlwiy ivistcl imjnlin us I in I a Bier t i^unri 
ti n wli eh ill the disasters to whirli liny 1 ivo 1 on ■ iljicte 1 I ivo i I 
deatr iyed It s t> lie i iteont isltnco (hit we n iy alii lull tl so 
slniiillaneo is m vrmentsof (lie it iriglnos f Mexico in 1 Cintril Amir 
tea which linre more lh in net. ilircatcnel the com[ loto snhi ml n of 
the HpamsU power * 

That my stenons bond that secret oigam/alion is Viy ahain 

20. A remarkable fettuic in this mystuious Bociely wis the 
exalte 1 positi m it assigned to Women Not only were they ad 
mitted to the most esoteric degreos but in npc vte 1 instances 
thev occupied the yery highest posts in the org in nation Ac 
coiding to the tiaditions of the 1/entils an I Tipils ol ( luipas 
when then untionnl heio \ ot\n constructed by the bic ith of 
his mouth his darkene 1 sill me at llnioaloyan in Soconusco he 
deposited in it the sacud books and holv idles and conatituUd 
a college of \eneiable sages to bo its guaidiaus but placed them 
all in subjection to i high puestesa whose powers were abso 
lute f 

The veracious Piscual d< Andsgoya aaseits from his own 
knowledge thnt Home ot these female adepts hail attained the 
rare and peculiar power of being in two-plsccs at once bs much 
as a league and a half apart J and the i< pouted references to 
them in the Spanish writings of the sixteenth an l seventeenth 
centuries ounflrm the diead in which thev wcie held anil the ex 
tensive influence they were known to control In the sacra 
ments of Ivagaahsm Woman was the pinnate and hieioplmut 

21. This was a lineal inheritance from pre Columbinn times 
In many native American legends as in others irom the old 
world, some powerful enchantress is remembered as the founder 
of the State, mistress of men through the potency of hoi magic 
powers 

« Adtoilm* oi IM thuqu Co Sort by S A Wort p*odon>m of Mr Siuler p JM 
(Nsw York 1866) 

t NuBox da la Vi*a CmdUudmn Dioeoonas p 10 and oomp Braoeur do Boor 
bonis Bid da MW CSl de dttiq «■ Tom t V 74 

t Barrera Bid do ku Indlat OreideiUaltt Deo U Ub 111 cap 5 

FBOO aint n PHILOS SOC XXXIII 144 T 1BIBTLD VKB 14 1G04 
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Sin It nmon^ tho Aztecs was tlie sort ei ess who built tho city 
of Mallinnlco on the. load fiom Mt\uo to Miclionein famous 
oton iltci the conquest f>i the skill of its magiciins who 
claimed descent from her * Siuh in Honduras was Coami 
zngual queen c f ( crpim veisitl in nil occult stienti who died 
not 1 lit at the close ol her eitthly cucei rose to he uon m the 
foim of a Ik uitilul bud imid the loll of thunder auel the flash 
of lightning t 

Aee n ling to in nuthn intimately limilinr with the Mexican 
n igualisls the ill tiny 1 1 mini to possess ot trinsloriiiing 
thems< lies into the lower nmmils w is tiu^lit their picdtcessois 
I) a woman a nitixe Cnee n lmglity enchintuss whose usuil 
nmu wis (jiuli/lli ((lie etymology of which is unknown) lint 
who I oie ilsn foui otlicts ltpitsi nting hei four metimoiphonos 
C ohu ie ilmatl the Seipent \Y iman Quwhcihimt) the 1 agio 
Woman Y am ihuitl the \\ nmoi \\ Oman , mid 1 /lUimeeihuntl, 
the bpee tel Woman [ 

Lhe poweis of these queens of magic extended widely nmong 
their sex Me real in the ehionules of mount Mexico that 
when Nc/aliudpilli the king oppussed the tnhes of the coast 
th dana tlirnl they scut agmist him not then warnois but 
then witches these cast iq on linn thurfitil spells so that 
when he wnlkcd foitli fiom his pilxte blood burst fiom bis 
mouth and be tell pi one and dcul ^ 

In Guatemala as in Ancient Dolplios the gods were believed 
to speak thiougli the mouths of these inspired seeiesses and at 
the celebntion of yietones they injoyod a privilege so strange 
and horrible that I quote it flora the old raanusciipt before me 
without ventuung a tianslation 

Deapuei do anenflrar 1 is ootiguoi algun hombre dtspedsqsn 
dolo si era de los qua ansa cogulo en guerra, dlcen quo gusrdsbau el 

•Ao«U TT * .V it t V ml It lari Hat I lb \tl up o 

■) The atorj lulu In llerrera 11* rf I • In f na lie l\ 111 rill rap 4 The nun* 

C anting el la Iran slnu I In th( a count aa tlylig 1 lgreaa I leiuot aaatgn It Ibli 

aeitaa In a j Halt t 

t J» li to le la Homa Vn all V *rot p 1M Sahag n Idei tinea Qnnulll with 
T nantaiu the eo nmon motl tr f mu kind end guddm or child Urth (/TK If Nun a 
>aj ilo I lb 1 rai S IJI rl cap 27) F irther peril culara of I or are related l j Tor 
quemaU V» rqu i I rtn a III il cm] The r if i r w m mirtertoae ilementol 
pa ten wh the Vihun* believed wore leftli e<1 Hi ally b destroy the pruent world 
(Sahagun l r Lib vi tap 8) Tb noed meant tiling haired (Serna) 

| Torqutmada Km tnjMta I utima Lib II ca| ta 
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nueinbro genital y 1o* tosllculoa It I til sncnflcil y so 1 s liltn i ini 
Tiefft quo toman | or prifeta pin (uo I sc m ru y 1c | I ui io(,ihmu i 
ru ldolo lea diesae tuu captiros * 

When Captain Pclio tie AHunlo in the jetr 1521 wts 
nniclung upon Quct/ iltsn mgo in (iinte inula j ist such i ft tiful 
oil witch took hci stiii I at tilt summit ol tin piss with liu 
iimiliai in the sli ipt >t i dog mil 1 y spells ml u i^u ilistie 
inumtntions ’ undertook to put nil I is appioith | 

As in tliccailiest so in tlic litist ittomits The list molt 
cf the IikIi ins ol Chi tpns r ee uirtd among the /ot/ils m 18(2 
The t mat ol it tvas the Btiztiit mi 1 mipi isoument 1 > tin S| inish 
nithoutics ot a injstKnl woiuuii known to the whites is 
bintnKoui who togethn with one of then ilia oi dm It mis 
hi I been suspected of lomentingsc liticn 1 lie nnluts nmiehcd 
thousinds h tioii n agunst the city ol Sm Custobil whcit the 
pnsoners weie an 1 seciueil then Ii Im l if ion Imt then Inula 
Ignacio Qalindo was enti ippol and shot 1 v the Spam uds md 
the mutiny wab Boon quel ltd J 

22. Hut ptihaps the meet striking instai t< is that ncoitled 
in the hibtoiy of the iiiRiinct tion >t the l/entiN of ( hiupas 
1111713 I hej were It d 1>> an Iudim gill a n till t loan ot Are 
fired by like enthusiasm to time fiom hci country the hated 
foreign oppieabors and to destroy everv vestige of then pres 
t nee She win sc ireely twenty jeirs oltl and sir known to 
the Spaniards is Maria f anddana She was the leader of what 
most histoimus call a ichgious beet but what Oidout/ \ Aguisr 
himself u native of Chiapas recognizes ns the powerful secret 
association of hagualism, determined on the <\tnpation of the 
white race He estimates that in Chiapas alone thiro were 
nearly seventy thousand natives under hei orders—doubtless an 
cxaggeiation—and asseits thil the conspiracy evtended far into 

• Fr Trarnu Cotn Dlceionarlo Ir In Is i a CnLrH]uI Vs ■ v bacrtjltnr in tbe 
Library of the Amrrltan Pbllaaoplneal HocU.lt at 11 lloriclphia 
t Trataron de Talent del artede In* enoant a j ag al t arethewoidaof tbeaithor 
F irate* y Gorman In hli Svordarl flw la lorn I p 60 In the acc tint of Hemal 

IHix It nalxaair thli witch an 1 her doe ba Hotb been ncrlflced but Puente* li clear 

In hli itatement an l had other doc m nU at ha d 
t Teotwrt Maler M#m lie aurl beat de < hla] a« in the Utmif a Ellm grapllt Tom 
111 pp SOP-Dl TI Iw writer alao (jtra* atone raluahle Acta abo it the Indian luauneetlon 
In the Sierra de Alicia In in 
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the neighboring tubes who had beenordcrcd to await the icault 
of the effort u\ Chiapas 

lTu uitlionty wns absolute and she was merciless in reeiuu 
obedience to it llio disobedient mil flayed nine 01 
roistfd onr« slow Cri She and all h«i followers tookpnrtieu 
lur plcasuii in manifestos tluu hit rid and contempt toi tho 
ichgion of their oppicssois I hey defiled tho sneied visslIs of 
the (himlies imitated with bullouiury the cimnonics of the 
mass which she lursclf pcrfoiined, and atoned to death the 
pi tests whom they caught 

Of comse lid attempt igainat the powei of Spain was hope 
less It fnlid aftci i lnttei and piotineted conquest character 
l/td by the utmoat inhuiii uuty on both aides But when her 
folio we i s weie m attend anil killed when tho iictonoua whites 
had again in their hands all the power incl resume es of the 
country not then moat diligent search, not the temptation of 
any rewind entitled tluin to capture Maria Cundelaria, tho 
lieiomc of the bloody eli ima With a few trusty followers she 
escaped to the fou at, and wus never aguu heard of* 

Moic unfortunate were he i fuends and lieutenants, the pnest- 
esses of (riiiahupan and \ajalon, who had valiantly seconded 
M im in lie i pitnotie ende ivora Seized by the Spamaida they 
met the fate which wc can easily ltniginc though the histouan 
has iuticifnlly thrown a veil on its details 

fill. Of just such i youthful prophetess did Mr E G Squiei 
hear during Ins travels in Central America, a “ami u» woman,” 
aa bIio was called by the coast Indiana, one who lived alone mid 
the ruina of an old Maya temple, a BOiccress ol twenty years 
loved and feared, holding death and life in her hands J Pei- 

* The long aoe m t given by Mr H H Bancroft of IMa inn nvctlon la a timveat) of the 
■null n Irawi frontllUcrly prejuH cl Sjaniah wmioia of i ni* itterly out of i)m 
pelby ulth ehc i tolivra ttl l h proui| lod the native oel ti Hee bla Heory <tf the Pruitc 
Vtle Vil II I aw oyf Ord fe/j Airil»r »l tUieloa the apot ulthli agiuamtlan 
or tl t oo nrrenew mngnltui In Vlarla < anlilnrli (whwe tr le name Bancroft iloei not 
Sire) tin aal Inal of the rebellion q lien orUnahalM anlllea del moUn delo 

qne prlnclpalinuite tnlaha 1 lailejos fun larocntalia di au awta era deque no quudaao 
ra-tro algtrao de que lo* Kur tpcoa hat Ian jdaarto nto auel > Hla account la In bla on 
put llabcd a trk llldoria del (Ado y <U la TVmt written all uatemalaabout VWa Joarroa 

■peakingof their rite■ aajaof them Apoatandode left prottoando loa vaaoa aura 

daa J )ftu lun I j aaorllpgoa oultoB A una Indliuela Hidorla de la Ciudad de Ouaimala 
lorn I p 17 

t Bancroft nbl anprl p "Ou note One waa hanged whom Garcia felaai oalla naa 
India braja Hrmortae para la Hatorla de 0 note uala Tom U p IV} 

} Sqniar nblaoprt, paiatm 








linjH his neeount is sorm what famifnl it is so indeed hut it 
is giouiidcd on the unsli\kcn lelufs uul nnrulit tin litmus ot 
the nitivcs of thoseclimes mil on customs well known to tliosc 
who leside thcic 

Thi lute distinguished Ami iiuunst tin A1 hi Brissmr de 
Doiiibomg ilunn/ his long Havels m Mexico anil Cuitnl 
Amcncn hnd occ isioii moit tlmii i nee to coiiu in tontut with 
this tint of the anoint fiulli of the \ igualists still iln< in 
then descendants Among the /ipotces of‘the lstlnnus of 
lehumtepee he saw oni of the querns of the injstu fi ilunitv 
mil In dcsciilics liei mill v w ninth which pioves tint he lmd 
not lost his c\( foi the hcnutiliil 

Sho non a piece of light grit n Bluff 1 losely follcl nriund lx r form 
at Hie hips an'I falling to i lillle distance nlnvi the ankle a j itki I if 
red silk gauze wall ahort sleeves and luibrmdtrt I wlih gild cloilu I the 
upper part of her im non veiling hei bisini upon wlneli liyn ilinm )f 
heavy gold pieces pierced and strung on a (i rd Me r rich hi uk Imr w us 
divided on the forehead and Inan hack m two spit ml 11 trisses Tustc ned 
with blue ribbon* while a while muslin I < r< hief incir< led her hi id liko 
the calanuca of (he ancient Lgjptians Never in my life h&vi I seeu a 
more striking figure of an Ms nr a C hopatia 

There was something strange la her expression Her eyes wi re tho 
blackest and the InighlCbl in the woild but there were nionunts when 
slip suddeuly paused leant d agnnst the billiard table or tilt wall and 
they became fixed and dead like llioao ot a c irpse I lien a fli ry gl inco 
would shoot from bencaih lur daik lashes sending a chill to tIn heirt of 
the one to whom It was directed Was it ma lness nr was it as lliose 
around her believed a m imentory ibsciue of soul an alisorption ol her 
spirit luto its nagual a transportation into au unknown woildT Who 
shall decide f * 

24. It would be a mistake to suppose tint Nagualimn was an 
incoherent medley of snpeistitions i mass of jumbled liaguienta 
derived fiom the ancient paganism My study of it lias led ino 
to a widely different conclusion Itwis a perpetuation of a 
well defined poition of the native cult, whose aouices we ate 
able to trace long anterior to the pcuod of the conquest and 
which had no connection with the elaborate and bloody ntualof 
the Aztecs The evidence to this effect is cogent 

Wherever in later daj s the Catholic pnesta found out the 



46 


bol> places and sacud ol |ccts of the mgiulists, they wcic in 
cnee 1 * or deep roikicccHsis not in nitihcial stinetnrcs llic 
myths tiny gleaned uid tin names of the gods they heard, also 
point lo this is n distinguishing pet nlianty An early instaiici 
is ncoidtd imong the \ibuis o( Mimco In 15il rwhii 
Pcica discoicieil i1 iicin m idtt p i nine fit Chalma ncu M il 
linah o (a tonn tunous loi its ma„ici ms) whit li»u the snne 
tuny of the drily tilled Ozt boll the Cue God ( >/l t m 

t» )tl god) \tnei itid tinoiighout tin whole tmpue of Monte 
/linn * lit destioyt 1 tin linigt of the god, mil comeited 
the tmtm into 11 Impel 

Wet miiot in in it B tiding O/toteotl is meicly another name 
of the Nnluiatl tluimty Itpeyollotl tin llenit 01 Inside of the 
Mountun who in the Cotk \ lloigu and the ( otle\ A ilit inns 
is u prest ntt 1 seatid u] on oi in uium Ilianame may eijuilly 
well lie translited tin Hunt ot llu Plioi 'or of the Town ’ 

l)i I Uiu l Sclcr his show u be you 1 icisoniihle question that 
this tUunity did not oiiguully hi long to the Aztec Pantheon 
hut was introduced liom the South tither limn the Zopotccs 
the Misteeu, oi Iht Mayan tubes beyond thtse f IheCme 
God of the A/ttes is ukntieal with the V ot m ol the Izentals of 
Chiapas, and with the l <j u\ Utah ol the Quiches of Innte 
mill and piobnbly with the Cozuuia of the /npotecs 

F llic rites ol all ot these weic conducted in eaieins, and thtie 
haie been pi esc nod bt lei il intert sting descuptionb of the eon 
teuta of these sieied placi s That relating to the “ dark house 
of Votftiv ’ is gneu thus in thi work of the Bishop of Chiapas 

Volan is the third lioro who is namod in the calendar and some of 
hi* deseendsnlB still reside in the tow m f Teopieca whore they are known 
as VotaQS lie is sonieiuniH refffired to as I oid ot the Sacred Dram and 
he Is aaid to hurt seen the ureal wall (which must hare bten the lower 
of Unite!) and to have divided Ihla land aiuoug the Indians and given lo 
each Inlto its language 


• Querreveusnl on lodoellmptriodo Vunlesiiou bteDleelnuan Inhcrwal Ap 
pendlee s i (Mexico IHjO) 

t IKudertiOU lepejclloll Ira 7afH U_l.enU.iule and welter uidwArtt setae W ineln 
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They saj furthei that he once dwelt in ItiicliuoLin a t wn iitlicprt 
vinco of Nici nusoo Neil then at the pH < i iIIl l lli/ialuym hr 
constructed by bl iwing »llh hia breath ailukhousi Hit l put tapirs in 
the nier ami in the h men glial trtasuie tnl left ill infhar n e if i 
noble Indy assisted by giiirliuis (llapu it) to preserve I Ins lr name 
ronai'tcd of (arthenuart vasts with (mere of the suite milt ml i stont 
on which a ere just ril»el the fluinsuf the ant it ni ii itivi bei rsaylninl 
in lliB ealcndir ehalthmUt whch lie |,rtui ilinik an l i Hi r u| li 
stitloue obptls 

All of these wero taken fr in till t tvo nnl pulliely b lined in the 
plara of Iluthuetnn on the occision ot our drat dimwn visit tin re in 
1601 having been lellvercd to ue by tlu lady in chu .,0 an 1 iIil L,uar 
diana All the Indians have greet respect lor this Volm an I in sonic 
plates they call bun the lloutof llie (owns * 

Thu English pncst 1 hum is (a tge who was curate of a parish 
among the Fokonclu fiulims o( (1 internal i iliemt KiJO lclitts 
hie tliscoieiy of such » cut in which the idol wis piiscncd 
and give a thie dcsciiptiou ol it 

We found llio Idol atandiug u| on a low stool covt rod with a linen 
cloth Tho substance of it wis wood him k shining like let hs if it had 
l een painted or smoked tin loim vi is 1 1 a man s he id unt i the sli ml 
ders without either Ueuil or Mustaclii«s Ida loikwas glim with a 
wrinkled foiebtad and broul staring cyi« 

They boasted of tills tliui y,od saying that be hail plainly told them 
they ahould not boliove anything I preached of Clnibt but follow the old 
way* of their forefathers f 

The black coloi licic mentioned tclii of ancient symbol 

ism, ri fetting to the night daikuess uni tlu obscuiitj ol the 
holy cavern 'Vetancuit informs us that the priests of the 
ancient paganism weie accustomed tomb then faces and bodies 
with an ointment of fat and pine soot when they wont to sm it 
floe in tho forests, so tliut they looked us black as negiocs | In 
the extract from Iiuiicz ile la Vega already gnen, leal Ahau, 
the 1 Black King ,’ 1 is named as one of the divinities of the 
nagnalists 

In some parts the principal idol found in tho caves was the 

* CtntUtutitmet Diocncmat pp 0 to 

toage A Arw lurrcy </Uir HrUJrdin pp tV 3SS 

t Ttatm Muieaim Tnu« to Ml cap 11 Ur Tlandellor hai called attention to the Dam 
In* of one of tho | rlnclpal ohltb am mu tho Ahteo TlUamcaJqui Man or the Dark 
Romo andtbloki It ratatodlo the Voten myth Annual Report itf Ute Peabody 
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mummied or exsiccated body of some former distinguished 
priest or ohiortuin. Ono such la recorded by llartholomb tie 
Plan, which was found among the Znpotecs of Coatlan. It boro 
a name taken from the calondar, that of the tpntli dnv, and was 
alleged to bo the preserved cadaver of a celebrated ruler + An¬ 
other interesting example is uarrnted by Villa Sefior y Snnchez.f 
who dcscrll*cs it us an eye-witness It was discovered in a spa¬ 
cious cuve located Home distance to the nest of the city of 
Mexico, in Naliuatl territory, on the aide of what was known us 
41 the Hun mountain "—la Mesa de Tona/i He speaks of it as 
remarkably well preserved , 14 both the muscles ami the hones.” 

“It was Rented In an armchair which scried for s throne, and was 
clothed In n mantle, which tell from the shoulders to the feel. Tills hub 
richly adorned with precious stones, winch, according to tho native rus- 
lom, wore sewed Into the texture of the cloth Tho figure also wme 
shoulder sirups, collars, bmcelels anil fastenings of silver. Prom lls 
forehead rose a Clown of boaulilul fealheni of different colors arranged 
so that one color should alternate with another Tho left hand was rest- 
lug on the arm ot the clinlr, while In the right was a sharp cutlass with 
silver mountings At its feet were ueveial vusea of fine stone, aa marble 
and alabaster. In which were offerings of blood and meat, obtained from 
the sacrifices " 

The (mine writer refers to other examples of these sacred 
caves which he bad seen in his Journeys One was near the 
town of Tcrcmendo, where the Hides and roof hud been artifi¬ 
cially dressed into the shape of huge arches. A natural altar had 
been provided in n similar manner, and on it, at the time of his 
visit, were numerous idols in the figures of men mid animals, 
nnd before them fresh olTevings of copal and food Elsewhere 
he refers to many such caverns still in use as places resorted to 
by tho natives in la gran Sierra de Tlascal o.J 

These extracts prove tho extent of this peculiar worship and 
thenumlier of these Bubteiranean temples (n recent generations. 
The fame of some of tho greater ones of the past still survives, 
as tho vast grotto of Chalcatongo, near Aclilutla, which was the 
sepulchral vault of its ancient kings ; that of Totomachiapa, a 
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solemn acenc of sacrifice foi the ancient pnests that of lust 
lahuaon licni Sola (Oaxni i) winch w is a plan of woislup of 
tb( /apotccs long rifler the Conquest uni that in the ( mo do 
Mono pontine near San I mncisco iltl Mur * 

The intimnto meaning of tins cnvi cult was the woislup 
of the I arth The Pave Uoel the TTcait of the Jlills lcilly 
t> pilied the Perth the Soil from whose dnik ilci sscs How the 
limpid streams ind spring the tendei shoots of the food plants 
as well as the great trees To the natiic Mexican the 1 arth 
whs the pros icier of food and dunk the common 1 atlici of All 
so that to this day when he would take i solemn oath he stoops 
to the eaith tone lies it with Ins hand and lepeats tho solemn 
formula Cuir amo nichitla in tjtiotzinJ Does not our (heat 
God see mo?' 


25. llie identity ofthelepeiollotloftheXahunsandthe Votin 
of tho T/cntals is shown not only ill the oneness ol meaning of 
the names but in the fnctlhit both ropiestnt the third d ly in 
the ritual c ilendar tor tins reason I tike it we And the nmn 
ber three so generally a am re l muni ei in the symbolism of tho 
nagualists We hate already lelined in the c xtrart fiorn Nuncr 
do la Vega that tho neophytes were instructed in elio-scs of 
three To tins day in Sotuip in the fists and festivals Appointed 
by the native ministrants are three diys in duration f I ho 
semi Christianized inhnbitiuts of ihe Sieira of Nayeiit the 
Nahuatl speaking Chotns continued 111 the Inst eentmy to ion 
erate three dmmties, the Dawn the Stone and the Ser|ie?nt J 
analogous to a similar “trinity ” noted by Father Duran Among 
the ancient Aztecs § 

The number rune, that is 3x3 rccuis so frequently in the 
conjuration formulas of tho Mexican sorcerers that de la Serna 
exclaims “ It was the Devil himself who inculcated into them 
this superstition about the number nine 1 || 

• Sm Mm Unpfordt J fetko Bit II pp 200 2M Brunrir lit d dm NatioHA Qr de la 
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1 ho other number s icicd to the nagualists was arven I hav e 
in a found essay given \arioua reasons for Ik tiding thnt this 
was not denied fiom tlic sevi n dayB of the Christian week but 
directly from the n iti\t ealcudni * Niinc/dela Vega tells us 
that tlu pation of the seventh dav was Luiulcan the Feathcre 1 
Seipent and tliat many nagualists chose him as their special 
piotector As ilieadi sem in (iiialemila the tliild Anally ac 
eepted its ntual when yon is old and among some ot the 

Nahuatl tubes of Mexico tin t nal nnd the calendar n imo wns 
formally assigned on the si tenth day after bntli f rioni sunilai 
impressions the Lake 1 ih]ih1h of Guatemala m untuned tli it when 
the lightning btiikts the earth tins thunder stone sinks into 
the soil but uses to the antfict aftei seven years J 

1 ho thiee an l the sevc n were the i uling numliers in the genea 
logical ticis of the Pipiles of ‘'an Svlvndoi the tice was 
painted with stun hi inches rcpicsenting degiccH of iclntionship 
within which marriage w is foi hidden unless a man had pci formed 
some distinguished exploit in war when he could marry lieyond 
the neaicst tin t degiecs of relationship (y Another combination 
of 3 and 7 1 j multiplic ition explains the customs among the 
Mixes of desutmg foi 2L days a house in which a death has 
otenned | 

Ihc indie ations are that the nngualists derived these nnmliers 
fiom the thud and seventh days of the calendar month ’ of 
twenty days lepcololtcc the Cave (lod was pstiou of the 
thud day and also Lord of Animals ’ the transformation into 
which was the test of naguahstic powerilaloc god ot the 
mountains and the rains to whom the seventh day was hallowed 
was represented by the nagualiBtic symbol of a snake doubled 
and twisted on itself and was geneially portiayed in connection 
with the Feathered Serpent ” (QncUnleostl Cuculchan, Guku 
mats all names meaning this), represented as carrying his 
medicine lug, nquipilh, md meensoiy, the apparatus of the 

» The halt V C Wrml ir of Central dnmro an I Ma to p 12 

f Motolli la R tot A itiguot Sno ijto * c I Midrat lr In Ind ot le la Anna Eepaha p. 
SM (la CWfprr n de Doe me tm I tlUatpa alaUidani Ir £epa*a) 

| ThomaiC *o I orabalano delateiffua Cnickkptfi MS enb \ooe Bayo 
| Hernia Btetarla IcIuIvUae Dee It Lib rill cap 10 
| Dueionano Vnimal Aj pend lea ubl aupri 

1 Bafior da loa Anlmalea Coda TrOmana Rtmemti Fane II Lam It 
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native illuminnti, Ins toIic marked with Hie wign of the crows to 
show that he was Lord of the Four Winds nnd of Life * 

!ifl, The nagnalistic rites were liiglil) w> inbolic,iind the sym¬ 
bols used had clearly defined meanings, which enable us to 
analyze the religious ideas underlying this mysterious cull 

The most important symbol was Fire. It wus regarded ns 
the primal element and flic immediate source of life Father 
Nicolas de Leon has the following suggestive passage in this 
connection 

"Tf any af their old superstition* lias remained mure deeply rooted 
than Another In tho lienits of iliesr Indians, both men aud women, II 
is this about Are and its worship, and about making new Are and pre¬ 
serving It for n year In «oerot places We should lie on llio watch for 
tills, and when in their confessions they apeak of what the Firo said 
anil how tho Fire wept, expressions which we nrc apt to pass by ns 
unintelligible, we must lay mu hands cm them for repiclicnslou We 
should also be on the wateli for their bsptlsin liy Fire, a ceremony 
called the yiah)ultoca,\ shortly after Hie linth of a child when they bestow 
on It the surnames , nor must the lying In women and their assistants 
be permitted to spoak of Fire .uc the fat her unil mother ol all things 
and tho antlior of nature , bcciuse it Is a common saying with them 
that Fire Is present at the birth and death of every creature ” 

This curious ceremony derived its nnme from the yiahmlh, a 
plant not unlike the absinthe, the powdered leaves of winch, 
according to Father Saliagun, the natives were accustomed to 
throw into the flames as an offering to the Arc t Long after the 
conquest, nnd probably to this day, the same custom prevails In 
Mexico, tbe fumes aud odor of tbe burning leaves being con¬ 
sidered very salubrious and purifying to tho air of the sick 
room § 

* See Dr Peter's minute description In tho Cumptr Rrwbt nr the Kighth Session or tho 
ConerCs International dea AmCi lean lister, pp .vis, Bts la one ol the conjuration ibnnu 

las given by de Is Suras (Manual rti VimMnm, p jUj tho priest wp " Yo soy el ssec r- 

dnte, el dlos Qmlailmall, quo whnJurA al Inflemo, y gullin' 1 lo superior, y hutting nueve 

mdertun " This writer, who was verj competent In the Nahuall, translates the nunc 
(loctsalooaU by “culehrs eon crests” (id, p 171), sn unusual, but perbaps a correct 
rendering. 

t Mis words hers are somewhat obscure They sru, ■■ HI baptlsmo de fticgo, en donde 
las ponsn las sobrs nombres quo Usman go tmUtarn, qnsndo naren " This may be trmni- 
lsted, The baptism of Are la Which they confer the names which they call yakuetotu •> 

Tbe obscurity la In the NabuaU, as tho word lora may he a plural attixmtl, name, as a ell 

at the verb torn, to throw upon Ths passage It from tbe (Mm(no dd CHdo, loL 100, rsrso. 

t Bshagnn, llldarla dr la Nutm JCtpah t, Lib. Ir, cop. 7ft. 

I ft Is mentioned as ussful for this purpose by the early phyrtiians, Francisco Xtme- 
net, Caatn Libra* do la Sahtralm, p. 141, Hernandez, UuL thad Koom Bit pan iw, Ten 
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The word yiahuiltora means "the throwing of the ytauhlH" 
(from toca, to throw upon with the hands). Another name for 
the ceremony, according to Father Vetancurt, who wrote a cen¬ 
tury later than Leon, was apehvalco, which haB substantially the 
same meaning, “ a throwing upon ” or “ a throwing away.” * He 
adds the Interesting particulars that it was celebrated on the 
fourth day after the birth of the child, during which time it was 
deemed essential to keep the Ore burning in the house, but not 
to permit any of It to be carried out, as that would bring bad 
luck to the child 

Jacinto de la Serna also describes thiB ceremony, to which ho 
gives the name tleruixthliztli, “ which moans that they pass the 
infant over the Ore ; ’ and elsewhere ho adds . “ The worship of 
Ore is the greatest stumbling-block to these wretched idolaters.”! 

27. Other ceremonies connected with Are worship took plauo 
in connection with the manufacture of the pulque, or otilt, the 
fermented liquor obtained from the Bap of the maguey plant. 
The writer Just quoted, de Vetancurt, states that the natives in 
his day, when they had browed the now pulque and it wrb ready 
to be drunk, flrst built a fire, walked in procession around it and 
threw some of the new liquor into the flames, chanting the while 
an invocation to the god of inebriation, Tezoatzoncatl, to de¬ 
scend and be present with them. 

This was distinctly a sur vital of an ancient doctrine which 
connected the God of Fire with tbo Gods of Drunkenness, as 
we may gather from the following quotation from the history 
composed by Father Diego Duran.* 

"The oeM was a favorite offering to the goda, and especially to the 
God of Fire Bometimea It waa placed before a Are in vaaea, aomellmcs 

U, p.au> Capt. Bourk*, In hU recent article on "The UtdWw Men oftha Apache* " (In 
Ninth Anmtal Srfart qf 0 m Amn qf BMnoton. p 621). raffaeli Out ttu ytainUB, of th* 
Abaci It tb» *ame a* the "hodden tin," the pollen of a variety of eat-taU rath which the 
A pacha* In a rimQar manner throw Into the Are a* in offrrtnc Hamand**, however, 
dtscribM the yfaAioftt ■■ a plant with rad flower*, fro win* on moon tain* and hUI-aldca— 
bo ipacb* of rah. there(bre Da la Serna re71 It 1* the anlre plant, and that with It the 
natlvea perform the conjuration of the “ yellow •ptrit" (ooojuro da amarlUo evptrttado), 
that b, of th* Fire (Manual de JfMriret, p. 1W). 

♦ From the vsb sprat Vatanoart'i dcKripdMt la In hb IWhw JfMrese, Tom. I, pp. 
40, M (M. Merino, 1870). 

t Bb frequent rebrenoat to It *how thb Bee hb Manual de JftaUro*. pp. IS, 90, IS. M, 
M, W, as, 174,217, etc. Tha word atcuimatam b compounded of BrewOM, th* beanh or 
flraplaoa, and I rtW a f a, to darken with rota. 
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It wu Mattered upon the flame' with a brush, at other times ll was poured 
out around the fireplace.”* 

28. Tho high importance of the Arc ceremonies in the secret 
rituals of the modern May ns is plainly evident from the native 
Calendars, altliongh their signification has eluded the researches 
of students, even of the laborious l’io Perez, who was bo inti¬ 
mately acquainted with their language and customs. In these 
Calendars the flre-pnest is constantly referred to ns ah-toc, liter¬ 
ally “ tho Are-master ” The rites he celebrates recur at regular 
intervals of twenty days (the length of one native month) npart 
They are four in number On the first ho takes the fire; on the 
second he kindles the Are, on the third he gives it free pln>, 
and on the fourth he extinguishes it. A period of live days is 
then allowed to elapse, when these ceremonies nre recom¬ 
menced in the same order. Whatever their meaning, they arc 
so Important that ill the liul Xoc, or General Computation of 
the Calendar, preserved in the mj stio“ Books of Chilan Balnm,” 
there are special directions for theso flre-mosters to reckon tile 
proper periods for the exercise of then strange lunctlons f 

29. What, now, was the soiitimcut which underlay this wor¬ 
ship of Are r I think thnt the facts quoted, and especially the 
words of Father do Leon, leave no doubt nbout it. Fire was 
worshiped ns the life-giver, the active generator, of animate ex¬ 
istence. This idea was by no moans peculiar to them. It ro» 
pea ted ly recurs iu Sanskrit, in Greek and in Teutonic in) tliolog), 
as has been ably pointed out by Dr. Hermann Cohen J The 
Are-god Agni {ignis) is in the VedHB the Maker of men; Pro¬ 
metheus Btcala the Are from heaven that lie may with it animate 
the human forme he has moulded of clay , even the connection 
or the pulque with the Are is paralleled in Greek mythos, where 
Dionysos is called Pyrtgenes, the “ Are-bom.” 

Among the ancient Aztecs the god of Are was oalled the 

■ Duma, HUerla dr lot Hdiot it la Hum Etpa*a, Tom. U. p. J10. Stharra Kid* that 
thswttwM poured on the hearth it four •epemto poluto, douhUem the four cardinal 
potato. HUerla it Aim lJb 1, top. 19 He U Seme deenrtbee the Mm* .««- 

taooy *» rurreul Is hU day, Xaxual dt Vuurfroe, p 33, The Invocation ran —" Shining 
Xoee, light-giving Ron. receive end re Join m> heert before the Ood.” 

t Aoopy of tbeee etanie "Booki of Chiton Baiun " to In my pom e n rto u. I have de- 
tadhsd them hi my Smoyt V on jieHeatM (Phltodelphto. VW). 

ysttmduAaele, Bd. vl, I US, *aj, 
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oldest of gods If lehueteotl mil also Oui father Toil as it 
was believed fioin him all tli ngs weie derived * Both among 
them and the May ns is I have [ ointed out in a previous woik 
he was suppose 1 to govern the generative proclivities and the 
sexual relations f Another of his names was Xxu! lit till which 
can be translated Got of the Green Leaf that ib ol vegetable 
fecundity nnl proluetiveness J, 

lo transform themselves mto a glole 01 bill >f Aie was as we 
lime seen (ante \ 29) a power claune 1 by expeit multilists 
and tokandlo it with liny in ty or tc bl w it from the mouth was 
one of their commonest exh l tions Nothing so much proied 
their supeiionty as thus to mosti r this potent element 

30 1 ho same name alovo leferrcl to the Ileait of the 
town or of the HiIIh whs thnt which ut a comparatively 
late dute was npplie l to an i lol of green stone preserved with 
religious care in a cavern in tho C erro do Monopostiac not far 
fiom San Francisco del Mar Tho spot is still belieied by the 
natives to be eneh in ted ground nnd protected by supeihuman 
powers § 

These green stones oalle l chalchiuitl of jadeite nephrite 
green quartz oi the like were accounted of peculiar leligious 
significance throughout southern Mexico and probably to this 
day many are y reserved among the indigenous population as 
amulets and charms 1 hey wcie often carved into images either 
in human form or repiesentmg a Gog the latter apparently the 
symbol of the waters and or fertility Bartholomi de Alva re 
feis to them in a passage of his Contessionary The priest asks 
the penitent 

Doit thin possets st this very time little idols of green stone or 
Gogs mode of it (»a thalehuh eoeantmt tkiUkmh UtnaxoUtn) T 

Diet thou pul them out in the sun to be warmed 1 Dst thon keep 
them wrapped m cotton coverings with great respect and veoeratl nT 
Dost lb iu believe and hold f r very truth that these green slonee 
give thee food and drink even as thy ancestor* believed wb idled In their 
Idolatry f Dost thon believe that they give tbee success and prosperity 

* Bthafon flWorta de Anew S*pa*a Lib I asp. 18. TheNahnaU test Is more detain 
than the Spanish umnilstion 

t Bs# my MfUu VlhlM JVortrf p. 1M vsg 

jin lbs Wahnatl liagims tbs weed atS»«t (Jfatfl) has Hoar m s aalnfi s plant s Iu 
nosh* a r«*r and a eomst 

| J fi Cairttdo Dtudlot HlMortm dd AMdo OuafaeSo Tgo I pBtts. 
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sod good thing!, and all that lhou halt or a taheat t Bccautc wo know very 
will that many of you lo believe at this very time.”* 

Down to quite n recent date, and perhaps still, these green 
stones nre employed in ceitnin ceremonies in vogue among the 
Indians of Oaxaca iu order to ensure a plenteous maize harvest. 
The largest ear of com in the Odd is selected mid wrapped up 
in a cloth with some of these chnldiiuitc At the next corn¬ 
planting It is taken to the field and buried in the soil This is 
believed to be a relic of the worship of tho ancient Znpotec 
divinity, Qulegolam, who presided o\cr cultivated fields, f 

They are still in use among the natives as lucky stones or 
amulets. In the Zotzil insurrection of 18C9, already referred to, 
one was found suspended to the neck of one of the slain In¬ 
dians It came into the possession of M Mnler, who has de¬ 
scribed and figured it.J It represents a human Jiend with a curi¬ 
ous expression and a singular headdress. 

From specimens of these amulets preserved in museums it is 
seen that any greenish stone was selected, preferably those yield¬ 
ing a high, vitreous polish, as jadcite, turquoise, emerald, ohlor- 
melanite or precious serpentine. The color gaie the sacred 
character, and this, it seems to mo, was distinctly meant to be 
symbolic of water and its effects, the gieen of growing plants, 
and hence of fertility, abundnnee anil prosperity 

31. There is another symbol, still venerated among tho pres¬ 
ent indigenous population, which belongs to Nagualism, and is 
a survival from the ancient cult; this is tho Tree. The species 
held In especial respect is the ceiba, the silk-cotton tree, the 
ytiamatl (knife-leaved paper tree) of the Nahuas, the yax eke 
(green, or first tree) or the Mayas, the Jiombax ceiba of the 
botanist*. It 1 b of great size and rapid growth. In Southern 
Mexico and Central America one Is to be seen near many of the 
native villages, and is regarded as In some way the protecting 
genloa of the town. 

Sacred trees were femlllar to the old Mexican oult, and, what 
Is curious, the same name waa applied to such as to the fire, 

* *1». Coojtmbmario n lentna Malrana, M. 8. 

t Otntodo, UacUoa HUorirat, pp. t, 7. 

t la UM«wM<r AtooprapM. Tom. ill, p. Ill Bora vary (n* objaota of thla claaa ora 
daawfbad by 1.0. Sqnlar, In tala " Obaerrattona on I be ChaloblhulU," In Um JisMb tf 
Me If ra w tfJfat*nl AUory, VoL 1 ;Ke* Tort, ISO!). 
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lota Oui Fitlicr They are said to have represented the gods 
of woods ind wntcis * In tlu. ancient m 3 tliology we often hcai 
of the tue of life ’ repicsented to lime four branches each 
sacred to one of the four cardmnl points and the divinities assu 
ciated therewith 

Ihc com cntionnli/e 1 form of this tree in the Mexicnn figure 
tivc paintings stiongly icsemhlis a cross Examples of it are 
nuincious uid iuiinistnU.nl 1 c as foi instance tin eiueifoim tioe 
of life rising from n head with u piotiuding tongue, 111 the 
Vienna Codex f 

32. lhus the Bign of the cross either the foim with tiunl 
aims known ns tlu irons of St Andiew which is the oldest 
Ghnstian foim or the Latin doss with its nrmB of unequal 
length came to Ik the idcogiam toi life in the Mcxicun 
hieroglyphic writing and ns such with more 01 less variants 
was employed to signify the t nalli or ntjtal the sign of 
nativity tlu natal day the personal spirit J The ancient 
document tilled the Mappt Quinnt/in offcis examples and its 
meaning is explained by \aiious tuly wnteis 1 he peculiar 
ohaiaiter of the Mexican ntuil ealendiu by which nativities 
were inhulatcd favoied a plan or repiesenting them in the 
shape of a cioas, as we see in the Bingulai Codex C> uc 1 
foi mis of the liotunni Goupil collection 

33. But the doctrines of Nogualism had a phase e\en more 
detestable to the missionaries than any of these an esoteric 
phase which brought it into relation to the libidinous cults 
of Babylon and the orgies of the Witches’Sabbaths ” of the 
Dark Ages Of those occult practices we of course have no 
detailed dcBii iptions but theie are hints and half glances which 
leave us in no doubt 

When the mysterious metamorphosis of the individual into 
his or her nagual was about to take place, the person must 

• nieffo P umo Hutoria dr Im Indim te Itue a Btpalki Tim H p 110 

t In Klos>bon»sh AntbjyriOa if Vmm Vol II PI ISO On the oram u s Cm de- 
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strip to absolute nudity + an 1 the lascmous Air) of I tmli of 
naked Nngualists meeting in lemotp glades by si nliglit in in 
the dirk ice esses of tnves dint mg lifore llic stitncs ol the 
ancient gods wcic scenes IhnL stiired tlu I in iticisni ol the 
Spanish missionai icr to its highest pitch lbsliop I mda in 
forms us that in ^ iu ilan tin dime then known is tin mnul 
was one of the few in which both men and wontii took. ]m it 
and that it w is not iciy detent ’ It was illemirds pio 
hibited by the pnests We have excellent nuthoiily that sueli 
wild ntes continued well into the picscnt ecu liny elost to 
the Iciding cities of the Slate f and it is lii n hly likelv lint tiny 
aie not unknown to da} 

34. Moreovei it is certain that among the \ngmlists one 
of their most levered symbols was the s tptnl in ClmpnH 
one of their highest ordcis of tho inituted was tint of the 
chant i or serpents Not only is this in Christnn symbolism 
the fuun and sign of the Pnncc of Fvil and the enemy of God 
but the missionaries win awuc that in the istrologieil sym 
bols of ancient Mexico the serpent represented tin ph II s 
that it was regarded as the most potent of sll the signs J and 
modern reseirch has shown contrary to the opinion long held, 
that there was among these nations in extriordin iry an 1 ex 
tensive worship of the ltcipiocal principle of nntuie associated 
with numerous phallic emblems (j 

Hugo phalli of stone have been discoveied one for met nice 
on the Cerro dc las Navajas not far fiom tile Cify of Mexico 
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And another in the State of Hidalgo. * Probably they were 
used in aome such ceremonies as Oviedo describes among the 
Nahuos of Nicaragua, where the same symbol was represented 
by conical mounds of earth, around which at certain Beeson* the 
women danced with libidinous actions. Although as a general 
rule the pottery of ancient Mexico avoids obscenity, Brasscur 
stated that he had seen many specimens of a contrary character 
from certain regions,! and Dr. Berendt has copied several strik¬ 
ing examples, showing curious yom symbols, which aro now in 
my possession 

We may explain these as in some way connected with the 
worship of Panteoatl, the male divinity who presided over pro¬ 
fligate love, and of Tlaxolteotl, the Venus Impudica of the Aztec 
pantheon ; and it is not without slgniflcance that the cave-temple 
of Votan, whose contents were destroj ed by the Bishop of Chi¬ 
apas, in 1691 (see above, p. 47), was located at Tlazoaloyan , both 
names being derived from a root signifying sexual notion-! The 
other nnme of the divinity, called “ the Heart of the Hills,” is 
in Quiche, Alom, “ he who begets,'' and the Zapotec Cozaana, an¬ 
other analogue of the same deity, is translated by Suler, “ tho 
Begetter." Such facts indicate how intimately the esoteric 
dootnnus of Nagualism were related to the worship of the re¬ 
productive powers of nature. 

35. It will readily be understood from what has been said 
that Nagualism was neither a pure descendant of the ancient 
cults, nor yet a derivative from Christian doctrines and Euro¬ 
pean superstitions. It was a strange commingling of both, often 
in grotesque and absurd forms. In fact, the pretended Christi¬ 
anity of the native population of Mexioo to-day Is little more 
than a figment, according to the testimony of the most competent 
observers § u . 

The rituals and prayers of the nagualists bear witness to^ 
this. It is very visible In those I have quoted from NuSez de 

• Cl Q Tamyre, Exploration KinmltXThpu; rin Regime XaicaiM*, p ttS (Pari*, IMS], ind 
£uilAi* de la BoHHi d'Anihropotceie de Fan*, Juln, liBS. 


t From m, to Join together. Compere my Anp q f m Amtrlcanid, p. in (PhflaiM- 

( ••■lndlo Meiloenoei toderleUolstm.” F Pimentel, haai luadat aMaaldela Jftma 
<U Mateo, p. )«7. 



la Vega, and I can add an interesting example of it which has 
not heretofore been published. I take it from the MSS. of 
Father Vicente Ilomandcz Spina, cura of Jxtlavacnn, in Guate¬ 
mala, a remote village of the Quiches. He wrote It down in the 
native tongue about forty years ago, an recited by an ah kxh, 
“ render of days,” a native master of the geuethliac art, who had 
composed it in favor of a client who had asked his intercession. 

Prayer of an Ah-Kxh. 

“O Jesus Christ my God thou God the Sun, with the Father and the 
Holy Spirit, art ray only God To day, on this day, at this hour, on this 
day Tiling, ( call upon tho holy souls which accompany the sun-rising 
and the sun-ssitliig of the day with these holy souls I call upon thee, O 
chief of the genii, thou who dwcllest In this mountain of Bllia Raiquin , 
come, ye holy spirits of Juau VaclilaO, of Dou Domingo Vaclilac, of Jusn 
Ixqulnptap, the holy souls of Francisco Eicoquleh, of Diego Boom, of 
Juan Fay, of Alonzo Tzep, I call the holy bouIs of Diego Tzlquln and of 
Don Pedro Noh you. O priests, to whom all things are revealed, sml 
thou, chief of the genii, you, lords of the mountains, lords of the plains, 
thou, Don Purupeio Marlin, come, accept tins Incense, accept to-day this 
candle.* 

"Coma also, my mother Iloly Mary, the Lord of Esqulpulas. (lie Lord 
of Capelagua, the beloved Mary of Chiantla, wlih her who dwells at Ban 
Lorenzo, and also Mary of Borrows, Mary Balm Anna, Mary Tihurels. 
Mary of Carmen, with 8alnt Michael the Archangel, the captain Bt 
Janies, St. Chrlstoval, 8t Bebasilan, Bt. Nicolas, Bt. Uonavemum, Bt. 
Bernardln, St. Andrew, Bu Thomas, St. Bartholomew, and thou my be¬ 
loved mother 8 l Catherine, thou beloved Maty of the Conception, Marjr 
of tho Rosary, thou lord and king Pascual, be here present. 

"And thou, Frost, and tlioa, excellent Wind, thou, God of Iho plain, 
thou, God of Qulac-Bosulup, tliou. God of ReLal-Uleu, thou, lord of Ban 
Gregorio, thou, lord of Chll-Mosa. [These are mountain* and localities, 
and In the original there follow the names of more than a hundred other*. 
The prayer concludes as follows :] 

“ I who appolut myself godfather and godmother, I who ask, I 

the witness and brother of this man who asks, of ibis man who makes 
himself your son, O holy souls, I ask, do not let nny evil happen unto 
him, nor let him be unhappy for any cause. 

“ [ the priest, I who speak, I who burn this Incense, I who light this 
candle, I who pray for him, I who take him under my protection, I ask 
you that ha may obtain his subsistence with facility. Thou, God, const 
provide him with money ; let him not tall ill of fever; I ask that he shall 

* The ■ holy soots” who ire b«ft appealed to by name are thorn of deoeassd a* to*, or 
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not become paralytic tlial lie may not choke with severe coughing that 
be be not bitten by a serpent that he become neither bloated nor oslli 
matic that be do not go mad that ho be not bitten by a dog that lie be 
not struck by lightning that he be not choked with brandy that he he 
not killed a ith iron n r by a stick and that ho be not camod off by an 
eagla guard him O clouds a d him O lightning aid him O thunder 
old him Bt Peter aid linn St Paul aid him eternal bather 

And I who up to this time have ip iken fir him to you I oak you that 
sickness may visit lus enemies So t rder It that when his enemies go 
firth from their houses they may moet sk knees order it thnt wherever 
they go they may meet troubles do your offices oflnjury to them where 
soever they are met do Uni that I pray O holy souls God be with yon 
God the Father God the Son God the Holy Spirit Amen Jesus 

Moat of nuch invocations are exprossed in terms fur more re 
conditc md symbolic than the abote We have many such 
prew.ivecl tu tlu woik of Iicinto de la Setna, which supply 
ample mateual to acquunt us with the peculianties of the 
saored and acciet language ol the nngualiBts I Bhall quote but 
one that employed in the cunous ceremony of calling back the 
tonal ’ lefured to on a previous page 1 append an explanation 
of its obscure metaphois 


Invocation fot the .Restitution of the Tonal 

• IIo there! Come to my aid mother mine of the skirt of precious 
stones l 1 What keeps thee swsy gray ghost white ghost!* Is the ob 
stacle while or is it yellow ? Bee I place here the yellow enchantment 
and the white enchantment * 

I the Master of the Mailers of enchantments have come I who 
Ihrmed thee and gave theellfe 4 Thou mother mine of the starry skirt thou 
goddess of the stars a ho glvest life why but thou turned against this 
onef* 

' Advene spirit and darkened star I shall sink thee In the breadth and 
depth of the waters' I master of spells speak to thee Ho there I 
Mother mine whose skirt Is made of gems come seek with me fbe shlAv 
Ing spirit who dwell* In the house of light 1 that we may know what god 
or mighty power thus destroys and crushes to earth this unfortunate one 
Green and black spirit of sickness leave him and seek thy pray olse 
where 

"Green and yellow gho«t who art wandering u If loot, over mono 
mine and plaint, I seek thee I deeire thee , return to him whom tboa hut 
abandoned Thou, the nine lime* beaten the nine time* emltlen tee that 
thou tall me not 1 Come hither, mother mine, wboae robe Is of prcalou 
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gems , one water, two water* , one rabbit, two rabbits, one deer, two 
deers; one alligator, two alligator* • 

"Lo 1 I myself am here ; I am most furious , 1 make the loudest noise 
of all, I respect no one , even sticks and stones tremble before me Whnl 
god or mighty power dare face me, me, a child of gods and goddesses f 10 
I have come to seek and call back the tonal of this sick one, wherever it 
Is, whllhareoever It has wandered, be It nine limes wandered, oven unto 
the nine Junctures and the nine unions 11 Wherever It Is, I summon it 
to return, I order It to return, and to heal and clean tills heart and this 
hood ” 


Explanations. 

1. The appeal is to Wator, regarded as the universal Mother Tlio 
"skirt of precious stones " refers lothe green of the precious green stones, 
a color sacred to water 

2 The question Is addressed to the tonal 

8. The yellow enchantment Is tobacco , the white, a cup of water. 

4 That It, assigned the form of the nagual belonging to the sick mun. 

5 This appeal Is directed to the Milky Way 

0. The threat is addressed to the tonal, lo Irlghton It Into reluming 

1. The "shining spirit" Is the Fire-god. 

8. The yellow tobacco, prepared ceremonially in the manner Indicated. 

0. These are nsmes of days In the native calendar which are Invoked 

10. The prieet speaks in the person of his god. 

11 Iteferring to thB Nahnatl belief that there ire nine upper and nlno 
under worlds. 

From the snmo work of de la Serna I collect the following 
list of eyrabolle expressions. It might easily be extended, but 
these will be sufficient to show the flgurativo obscurities which 
they threw around their formulas of conjuration, but which were 
by no means devoid of coherence and Instruction to those who 
could understand them. 

Symbolic Expressions of the Eagualists. 

Blood —" The red woman with snakes on her gown ” (referring to the 
veins). 

Copal Ovn.—" The white women ” (from the whitish color of the freeh 
gum). 

Cords (for carrying burden*).— 1 "The make that does women’s work” 
(because women tit itlll to knit, end tbs cord work* while Itself is car¬ 
ried). 

Drunhennsss.—' “My resting time,” or "when I em getting my breath.” 

Tk» Barth .—"The mirror that smokes ” (because of the mists that rite 
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from It) "the rabbit wlih lt% mouth upward (the rabbit In opposition 
to tha one they nee In the moon with Its mouth upward because of tlio 
mists which rise from it like the breath exhaled from the mouth) the 
flower which contains everything (as all fruit proceeds (rom flowers si 
does all vegetable life proceed from tho earth which is tberefire spoken 
of as a flower), the flower which biles the mouths (a flower lor the 
reason given It eats llio m >uths because all things nLcessanly return to 
it and are swallowed by it) 

ftageri — The five funs or the five works or the five fields 
(because by the uso of Ills Angers man works out bisown destiny Honco 
also the worship of the Hand among the Nahuas asthcgxl Matll and 
among the Mayes as the god Kab both which wor Is mean hand ) 

Tire — Our Bather of the Four lieeds (because the ceremony of 
making the nu Are was held on tho day B >ur Heeds 4 Acatl) tho 
shining rose the yell iw 11} er tho red haired one the yellow 
spirit 

A Kn\fe of Ooppei — The yellow Chiclnmec (because the Cblcbl 
mecs were alleged to tear < ul the bowels or their enemies) 

He Miguey Plant — My sistci the eight in a row (because It was 
planted In this manner) 

A Hoad— That which Is divided in two and yet has neither begin 
ntng middle nor end (because ltalwmis lies in two direction from a 
person and yet all roads lead Into olberi and Ibus never end) 

Sirkneu — the red woman the brealh of tho flume,’ our 
mother the comet v all referring in llie fever) the Gbiclumrc (be 
cause It aims In destroy life like these savage wumore) the spider 
(because or ita venomous nature) 

Smoke— The old wife (t e of the Ore) 

The San, — Our holy and pockifled Uncle (referring to the myth of 
Nanaliuatl who waa syphilitic and leaping Into the flames of afire roso as 
the sun) 

Tobaeeo — The nine (or seven) limes beaten ” (because for sacred pur 
poses It was rubbed up this number of limes) ‘the enchanted grey one ’ 
(from Its color and use In conjuring) 

Wiirr — The Green Woman (from the greenness which follows 
moisture) our Mother whose robe Is of precious stones ’ (from the 
green or vegetable life resembling the turquolae emerald Jade, etc ) 

30. It might be asked how the dark arts and seoret oere 
monies of the Nagualists escaped the prying eyes of the officers 
of the Holy Inquisition, which was established in Mexico in 
1571 The answer is, that the inquisitors were mstruoted by 
Cardinal Diego de Espinosa, who at that time was Inquisitor 
General and President of the Council of the Indies, “ to abstain 
from proceedings against Indians, because of their stupidity and 
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incapacity, ns well as scant instruction in the Holy Catholic 
faith, for the crimes of heresy, apostasy, heretical blasphemy, 
sorcery, incantations, superstitions," etc. 

Energetic inquisitors, however, conceded very grudgingly this 
exemption. In the imposing auto de If celebrated in the city of 
Mexico, in 1659, a half-breed, Bernardo del Carpio by name, 
son of a full-blood Indian mother, accused of blasphemy, etc , 
endeavored to eRcnjic the Holy Cilice by pleading his Indinn 
blood ; but his appeal was disallowed, and the precedent estab¬ 
lished that any admixture whatever of European blood brought 
the accused within the jurisdiction of the Inquisition * Even 
this seems to hare been a concession, for we And the record of 
an auto de ft held in 3 609, in the provim e of Tehuantepec, in 
which eight full-blood natives were punished for worshiping 
the goddess I’lnopiaa-t Mr. David Ferguson, however, who has 
studied extensively the records of the inquisition in Mexico, in¬ 
forms me thnt in none of the trials road by him has he observed 
any rhnrgcs of Nngunlism, although many white persons were 
accused, and some tried, for consulting Indian sorcerers. 

37. It will be seen from what I have snid, that the rites of 
Nagualism extended as widely as did the term over Mexico and 
Central America. It becomes, therefore, of importance to dis¬ 
cover from what linguistic stock this term and its associated 
words are derived. From that source it is reasonable to sup¬ 
pose the rites of this superstition also had their ongin. 

The opinions on this subject have been diverse and positive. 
Most writers have assumed that it is a Nnhuatl, or pure Mexi¬ 
can, word ; while an eminent authority, Dr. Stoll, is not less cer¬ 
tain thnt it is from a radical belonging to the neighboring great 
stock of the Mayan dialects, and especially the Quiche, of Gua- 
temala-J Perhaps both these positions are erroneous, and we 

* fee the Rciatkrn <U Auto etkbrado cn Mexico, <rtto de ION (ifeileo, En U ImprrntaU^ 
Suite Offleio, KM). 

t J. a Oarriedo, OhuUot flnforfto* del Xdado Oaxaqunn, Toro 1. pp *, 9 (Oaxaca, 1MS) 
About law t number of Indiana In the province of Acapnleo were put to dentil lhr hav¬ 
ing buried enchanted uhe* beneath the floor at i chapel I (Serna, Manual de JtbdMne. 
P H) 

t" Kasual tit In wlnn oometea Pom naoal etn echtc* Qulch6-Wort, eln Bubetantl 
vqbi Initrumentale, vom Stain me %ai, wiacn, rtkennen Aaoal i»t daqjeoln. wcoit 
Oder woran elwu, In fletaro PaUa dai Behtekwl dn Elude*, erkannt wild, nnd hat nit 
den maxUantaohan adhuH (Ban), roll dam mSa <■ rWUrlcht in VerUndunf brinfin 
mflohta, atate m Mbaflbo.* Ouaf ala, i. all 



64 


[Jan S 


must look elsewhere for the true etymology of these expressions 
Unquestionably they hid become domesticated in both Maya and 
Nahuatl but there is some itason to think they weie loan words 
belonging to another and perhaps more venerable civilisation 
than cither of these nations could claim 

To illustrate this I shall sul join several senes of words de 
lived from the same in lu il which is at the basis of the word 
ungual the series three in number being taken from the tbiee 
lodirally diverse though geographically contiguous, linguistic 
stocks the Ma}a the 7apotci and the Nahuatl 

Fiomthe Maja of Yuratan 

Naval or nautal a native dance firbldden by the missionaries 
Natitl, mlent skill si illy 
Nail intelligence wlsd m 
Niatah to understand t > divine 

Nanaol toe nuder l > contemplate to meditate to commune with one 
self to enter into onosolf 

Noh great Bkillftil as noh ahtth, a skillful hunter 

From Maya Dialects 
Quiche LtxcHtquxL 
Naval a witch or aorcerer 
Nivalin to tell fortunes to predict the future 
Qui nauahn to sacrifice to offer sacrifices 
Na to feel to suspect to divine to think in one s heart 
Nao to know to be alert or export In something 
Noel a skillful person a rhetorician 
Naotum to make another Intelligent or astute 
Natil the memory 
Natvb ibe soul or shadow of a man 
Noh the god of reason ( Genius dor Vernunft Schsrrer) 

Noh to fecundate to Impregnate (Popol FitA) 

Tikhtal 

Xqna to know 

X gnavlai to know often or thoroughly (frequentative) 

Naom wise astute (naom stale hombre sablo) 

Naoghx art, science 

Naogkibal memory 

Ohtuoghil, a wise man 

Alaghom Mem, the Goddess of Wisdom 



From the Zapotcc, of Oaxaca. 

Nana, gana, gina, to know 

Nona, to know thoroughly, to retain In llio memory 
Nana ticha, or noun hi, a wire man 
Guild nana, or guela norm, wisdom, knowledge 
Hue gona, or ro gona, a teacher, a master 
Na In, truth , ni nalu, that which Is true. 

Nueiha, or naeiina, skill, dexterity 
Hut nna, a medicine man, a " uagualist.” 

Nahna, to apeak pleasantly or agreeably 

Nayaa, or nayapi, to speak easily or fluently 

Rigoo gona, to sacrifice, to ofllr sacrifice 

Ni nana, the understanding, the Intelligence, generally. 

Nayanti, the su|>erlor reason of man 

Naguii } superiority, a superior man (gentdexa, gontil hombie) 

From the Nahuatl , of Mexico. 

Naua, to dance, holding each other by the hands 
Naualli, a sorcerer, magician, enchanter 
Nauallotl, magic, enchantment, wllchciaft 

Nauatl, or nahuatl, skillful, astute, amait, hence, superior , applied to 
language, clear, well-sounding, whence ^perhaps) the name of the 
tongue. 

Jlfauafi, to speak clearly and distinctly. 

Nauatlato, an Interpreter. 

38. I believe that no one oan carefully examine these lists of 
words, nil taken from authorities well acquainted with the sev¬ 
eral tongues, and writing when they still retained tbel r original 
purity, without acknowledging that the same radical or syllable 
underlies them all; and further, that from tho primitive form 
and rich development of this radical in the Zapotee, It looks as 
If we must turn to it to recognize the origin of aH theso expres¬ 
sions, both In the Nahuatl and the Maya lingnistio stocks. 

The root na, to know, is the primitive monosyllabic stem to 
whioh we trace all of them. Nahual moans knowledge, es¬ 
pecially mystlo knowledge, the Gnosis, the knowledge of the 
hidden and secret things of nature; easily enongh confounded 
In uncultivated minds with sorcery and magic.* 

• Tbe Abb* Braaaor otwerrai • “La mot nafmal, qalret dire tonte aclenee, ou arlanra 
da tout, eat (Mqoamment employ* poor e* primer la loroeMerie ehrt oe» population*." 
BuUettn de la OoeUti <U OtagraiMt, 1*7, p MO. I n another paow«e o7 hlj worki the ipecu- 
lattva AbM traoriftaa naual by the bgllih "know tU, ' and ti not arena to bettering 
that tin latter li but a alight reliant of the tenner. 

noo. iUL Philos, too. mill, 144, l pnnrren ns. 21, 1824. 
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It ib very significant that neither the radical na nor any of its 
derivatives are found in the llunsti.cn dialect of the Maynn 
tongue which was spoken about lainpico far removed fiom 
other members of the sto< k 1 he inference is that in the south 
ern dialeets it was a borrowed stem 

.Nor in the Nnhuatl language—although its very name ib de 
rived from it *—docs the radical na appear in its simplicity and 
true significance To the kahuna also it must have been a 
loan 

It is true that le la Serna derives the Mexican na\ allt a 
sorceicr fiom the verb nal laUta to mask or disguise oneself 
because a naval! i is one who masks or lisguises himself under 
the form of some Iowlt ammsl which is his najual f but it is 
altogether likely that nahu iltw dcuved its meaning from the 
custom ol the me licine men to wear masks during their cere 
monies 

Therefore if the term naqual and many of its associates 
and derivatives were nt first borrowed from the /Japotec lan 
gunge a necessary oorrollary of this conclusion is that along 
with these terms came most of the superstitions ntes and 
beliefs to which thev allude which thus became gift!ted on the 
general tendency to Buch superstitions existing evorywhcie and 
at all times in the human mind 

Along with the names of the days and the hieroglyphs which 
mark them and the complicated arithmetical methods by means 
of which they were employed were earned most of the doc 
trines of the Nagualisti and the name by which they m time 
beoame known from central Mexico quite to Nicaragua and 
beyond 

Ibe mysterious words have now, indeed lost much of their 
ancient significance In a recent dictionary of the Spanish of 
Mexico nagual is defined as a witch, a word used to frighten 
ohlldren and make them behave J while in Nicaragua, where the 
former Nahuatl population has left so many traces of its pres 
ence m the language of to day, the word nagual no longer means 
an motor in the black art, or a knowledge of It, but bis or ber 

• Be* an Vtkte by ate •□titled On the Wort* Anaboao sod Niboitl In tb* 
iwrlm JMivtartn for Korembw im 
t tOmuai it MlnlMrot p BO 

i Jam SumUm oiatario He Kmi CMmi darieadai tUi Idioma MJota£, sob root 
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Armamentarium, or tbe box, Jar or ease in which arc kept the 
professional apparatus, the talismans and charms, winch consti¬ 
tute the stock in trade or outfit of the necromancer * 

Among the Lacandons, of Mn\nn stock, who inhabit the 
forests on the upper waters of the Usumacinta river, at the 
present day the term naguate or nagutlat is said to be applied to 
any one “ who is entitled to respect and obcdienco by age and 
merit;"but in all probability he is also believed to possess 
superior And occult knowledge. 

30. All who havo any acquaintance with the folk-lore of the 
world are aware that tlio notion of men and women having the 
power to oliange themselves into bcaBts is as wide as supersti¬ 
tion itself and older than history. It is mentioned In the pages 
of Herodotus and in the myths of ancient Assyria. It is the 
property of African negroes, and the peasantry of Europe still 
hold to their faith m the reality of the were-wolf of Germany, 
the loup qarou of France and the lupo mannaro of Italy Dr. 
Richard Andr^e well says in his interesting study of the subject: 
“ He who would explain the origin of this strange superstition 
must not approach it as a national or local manifestation, bill ns 
one universal in its nature; not as the property of one race or 
family, but of the species and its psychology nt large.” J 

Even In such a detail as the direct connection of the nnmo of 
tha person with his power of change do we find extraordinary 
parallelisms between the superstition of the red man of America 
and the peasant of Germany. As In Mexico the nagual was as* 
signed to the infant by a form of baptism, so in Europe the 
peasants of east Prussia hold that if the godparent at the time of 
naming nnd baptism thinkB of a wolf, the infant will acquire the 
power of beooming one; and in Hesse to pronounce the name of the 
person in the presence of tbe animal into which ho has been 
ofaanged will restore him to human shapeJ 

40. I need not Bay that the doctrine of personal spirits is 
not especially Mexican, nor yet American; it belongs to man In 

• "Mvwi—el laser, riooon, «*Jon, nunbli*, etc., donde ipitida sta taUmunu j 
tm|«i de snouts Is bruit ” Benndt, Aa Le»ff*a OiUeBtma dt Wlearafua, US. 
t Xastario Flnedt, Da+ipdm Oeegn/lta <U CMapae 1 Swi m, p- M (Xexloo, 1M4>. 

I Set hit article “ Wsr-woH," Id bis XUmogrdpUtdU Pmattdn v*d VcrfUlrhr, p. «. mq. 
lUebsrd JUidrte, BritL, m. W, U. 
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general, and can be recognised in most religions and many phil 
oaoplites In ancient Greece botli the Platoniciana and later tbe 
Neo Platoniciana thought that each individual has a partieulai 
spirit or daimun in whom is inslirimd his or hermoial person 
alit> To this datmtn he should add teas Ins piv^ers and should 
listen lieedfullj to those intenor promptings which seem to mine 
in the mind from somt unset n silent monitor * 

Many a member of the Chuich of Rome substitutes foi the 
dawn n of tbe Platoiusts the pition saint aftei whom he is 
named or whom lie has chosen from thccalcnchu the hagiology 
of bin Chuicb 1 his analogy did not fail to stuko the cmly 
missionaries, and the) snw in tho Indian pneBt selecting the 
no jual of the child a hideous and diabolical caricature of the 
holy rites 

But what was their horror when they found that theaimilnnt} 
proceeded ho far that tho pagan pnest also jierformed a hind of 
baptismal sacrament with water and that in tho Mexican picture 
writing the sign ninth represents the natal day, the to/iof, by 
which the individual demou is denoted, was none otllei than the 
sign of tho croBH, as we have seen This left no doubt ns to the 
devilish origin of tho whole business, which was further sup 
ported by the wondrous thaumaturgic powcis of its piofessois 

41. How are we to explain these man clous statements! It 
will not do to take the Bhoit and cosy load of saying they are all 
lies and frauds Ihe evidence is too abundant foi as to doubt 
that there was skillful jugglery among the proficients in the 
occult arts among those nations They could rival thtir col 
leagues in the East Indies and Europe, if not surpass them 

Moreover, is there anything incredible in tbe reports of tbe 
spectators ? Are we not familiar with the hypnotic or mesmeric 
conditions in which the subject sees, hears and feels Just what 
the master tells him to feel and Bee? The tucks of cutting one 
self or others, of swallowing broken glass, of handling venom 
ons reptiles, are well known performances of tbe sect of tbe 
Alasaoua in northern Africa, and nowadays one does not hare 
to go off the boulevards of Paris to see them repeated The 
phenomena of thought tianiference, of telepathy, of olairvoy- 

*Sst Alfirsd Maury La UagU M rjjtn^gie pp m N 9B7 *to 
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anoe, of splntnal rappings, do but reiterate under the clear light 
of the close of the nineteenth ccutmy the mystical Ihnurantiirgy 
with which these child) cn of nature were familiar centuries ago 
in the New World, nnd which are recorded of the theosoplusts 
and magicians of Egypt, Greece nnd Home * So long as many 
intelligent and sensible people among ourselves find nil explana¬ 
tions of these modern phenomena inadequate and unsatisfactory, 
we may patiently wait for a complete solution of those of a 
greater antiqnity. 

42. The conclusion to which this Btudy of Nnguahsm lends 
is, that it was not merely the belief in a personal guardian spirit, 
as some have asBeited, not merely a survival of fingments of 
the ancient heathenism, more or less diluted hy Christum teach¬ 
ings, as others have maintained ; but that above and beyond 
these, it was a powerful secret organization, extending over a 
wide area, including members of different languages and varj ing 
culture, bound Logether by mystic rites, by neciomantic powers 
and occult doctrines; but, more than all, by one intense emo¬ 
tion—hatred of the whites—and by one unalterable purpose— 
that of their destruction, nnd with them the annihilation of the 
government and religion which they had introduced 


Lwdsx. 
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Mb thsMttoAdMaotetoibe second part of ble work, Xc Maple n TAthvlngtc than 
tAnMqatU H am KegmAgt, Mr Alfred Maury admirably sums op the aclenllfio rowaireea 
alOueoomaiMl tor explaining the myftleal phenomena of experience, without deny¬ 


ing their reality ee actual occurrence*. 
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Chat MxA 

OAaevaoe 

Ohalcatongo 

CkalcMxixtl 47 01 

Chaleos 

Chalma, place 

dumte 

Crabxat, D 


Col uatl sign r 57 n 

Codex crudf rmla 06 

C oitBX H 68 

Copan ruins t 11 n 

Copantooe 88 

Cordova 3 82 8J 

COTO P 81 48 60 

Coyopy king 21 

Cotaana 46 68 

Cr is as symbol 50 01 06 

Cnculchan 86 8 7 00 

Dark House the 46 47 

Dawn as deity 4# 

Dionysos Pyrlgenes 08 

Deli ixo 84 

Drum the sacred 89 46 

Drunkenness god of 52 

Doran D 08 68 06 

Earth as deity 49 61 

Essays of an Americanist 19 
89 08 67 68 
Febodsox David 68 

Field mass the 88 

Fingers names for 69 

Fire worship 86 61 68 61 69 
Fonr Winds Lord of 61 

Frog symbol 64 

Foes Santa dei Vallr 17 

Fdretes t Qcskax 80 48 
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The Toll Nudtttt in Cymatoqatter aggregate Qibbont 
•By Jeut W Hubbai d * 

(Road before the American Philutophteal Society December IS 1893 ) 

The so callod yolk nucleus la * compact irregular mass of granules 
found in the yolk ol the iggs of certain animals It lies outside the germ 
inal reside and usuilly takes a deep stain similar to the nucleolus within 
the germinal vesicle 

It lias been seen in the eggs of Cnidon ms (Hacker and others) Nein 
atodcs (VI inticclll) Bagitta (Ilertwig) Crustaceans (Wcismann and 
otliors) Myrtopods (Ludwig) Insects (B ilbunl) Arachnids (C ai us I ud 
wig and others) Lamellibrauchs (Ihenug) Qastrtpods (Balbiani) leleo 
steana (Van Bsmbcke) Batrachlana (Cra ucr Canu and others) Kepi i lei 
(timor) Area (Cramer and others) Mammals (Bthafcr) It Is probably 
a normal structure of flab eggs but on account of unfavorable con litlons 
its complete hlsloiy has not been traced in any species 

The problem we wish to solvi Ib (1) H >w dues Ibis body originate (2) 
•wliat becomes of It (fl) what functi in his It in tho egg T There art many 
difficulties to the solution of the problem ly ordinary flsli eggs Tlieir 
great si/e complexity of structure owing to accumulation of volk close 
pi ox unity to each other and liability to crumble In sectioning—all are 
a detriment to its study 

Cymatogaster has in these respects many advantages ovor all oilier* 
(1) Tho eggs of this genus hre the smallest of fish eggs hence a few sec 
tlons show the entire egg The eggs of Cymaiogaster reach a maximum 
size of d mm In diameter while other flail eggi average about 1mm 
m dlimeter (2) There are c imperatively few eggs In each ovary so they 
are not distorted by oiowdlng (9) In their natural state If uninjured by 
reagents, they are perfectly spherical and thus admit of easy measure 
ment (4) There is but little yolk when ripe and hence they may be sec 
tloned without crumbling (!) The nucleus seldom contains many nu 
deoil It generally has bat one distinct nucleolar spot In very young 
•gga and ihuee about ripe a few other* may be seen, not more than four 
or five (6) The last and most Important advantage these eggs possess » 
the fhet that the yolk nucleus Is oonspioaous from the time the eggs have 
reached a diameter of 20 \i until maturation and even beyond that to tha 
dosing of the blastopore I 

The observations were made on ovaries collected by Dr Oar! Eigen 
mann on the coast of Calif irnla They represent Individuals from 17 mm 
to 140 mm In length and were preserved chiefly In Jane July and 
August and In October, November December January and February 
Must of them were preserved In Flemming s strong mixture of oimio 

• Cootrlbottom (Tom tbs ZoSlndoal Laboratory of the Indiana University under the 

jl UflttOQ of OatI ffl 
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chromlc-aoetlc A few oilier* In platinum chloride and corrosive subli¬ 
mate Those killed lo the two last mentioned weie not very favorablo for 
the study of the yolk nucleus Some ot the ovaries were stained In toto 
by hteinntoxylm Others were stulned on the slide by oostn This Is 
an excellent stain for eggs near maturity. The former was the better for 
younger eggs After clearing with clove oil and Infiltration la paraflln 
they wero cut and mounted lo Canada Balsam 

I made a number of experiment* with different staining media Neither 
mythyl green, mylhyl violet, dahlia or safrlmn sufficiently differentiated 
the tissues and the body I wished to truce I found, however, that mythyl 
violet did not stain anything In the ovary, but did stain the outside mus 
cular tissue and the ipormaiuzooni contained In the ovary, the latter be 
Ing stained a bright violet Using alcoholic eosln and methyl violet as a 
double slain rendered all the tissues red except the spermdtozouns, which 
were a bright violet 

I have examined the ovaries of very small fish measuring 17 mm , 20 
mm , 83 mm and 40 mm. In length In none ot the largest eggs oftlieso 
did I find any trace of a yolk nucleus In a fish 43 mm long 1 found a 
few eggs which seemed lo bavo this body, but not at all distinct, as the 
ovary was not well preserved The sdult flsli reaches a length 140 mm 
In a fish 70 min long I found this body quite distinct Bo It must appear 
In the egg when ihe flail Is between 40 nun and 70 mm In length. But, 
as I had no specimens between these two sixes, I cannot definitely de¬ 
termine Just when It appears In the egg 

In the young, 40 mm and less In length, the largest eggs measure 83 p, 
30 ft, M/i. In none of these eggs was the body visible In the proto¬ 
plasm of the egg. But eggs about the same size as altove found In an 
ovary of an adult flsh showed clearly the presence or this body. This 
early stage was not seen In all the ovaries sectioned. The one In which 
It was seen was taken October 81. killed In osmlo chromic acetic, stained 
In hnmatoxylln, cleared with clove oil and mounted In Canada Balmm 
The smallest egg In which the yolk nucleus waa observed was 20/< In 
diameter, i. e , It was smaller titan the largest egg In the ovary of the 
■mall flah 40 mm. In length. In which the yolk nucleus had not appeared. 
In these eggs of the adult flah the protoplasm around one aide of the nu¬ 
cleus lake* a deep stain. It appears as a crescent-shaped body, fitting 
very closely to one side of the nucleus aad forming a kind of cep (Pig. 
1, yk. nl ). Anotberegg of the same messurement show* a little more, 
advanced stage. The body la more definite in shape, not of ao pronounced 
aoreioent form and appears to have enlarged considerably (Pig 2, yk. 
nl.). The next Important change Is seen In a slightly larger egg, 2S? in 
diameter (Pig. 8, yk. nl.). Here tbe body has assumed an oval form 
without any definite cell wall or hard oatllne. Although uaually touch¬ 
ing the nucleus It seems to have no further connection with It, In this 
egg It la quits large, measuring 10 n In minor axis and 12) p In mqjor 
axis. From this time the body teems to have severed Its connection with 
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thonuclous and during (hi-remainder or the egg * immaturity gradually 
m ivesaway from the nucleu* From this fact and its early relation to the 
nucleus it seems evident that it must have originated from the nucleus But 
there is another more potent proof that this Is its origin Ihc largest eggs 
in the young Ashes 17 mm 29 mm 91 mio and 40 mm in length mea 
sured as follows 

Diameter of egg 85 \i Diameter of nucleus 20 / 

80 fi 17* // 

21 fi ' 15 ft 

In other words the diametoi of the nucleus Urnore than half the diameter 
of the egg Tt will be remembered that none of these eggs contained a 
yolk nucleus The smallest eggs in the adult fish containing a yolk nu 
clcus measured as follows 

Diameter of egg 20 ft Diameter of nucleus 10 g 

25 ft 12J t 

30/ 15/c 

That is the nucleus has now lice n reduced to a diamater equal to one 
half that of the egg If this body oilglnates from the nucleus as an ex 
trusion of a part of Us substance wo should ezpect the nucleus to be rela 
lively larger to the size of the egg bef re It appears than after Its appear 
anco This is exactly the rase in these eggs (compare nucleus in Fig 
la and Fig 8) It Will bo seen from the two sols of measurements given 
above that in the eggs in which this body Is not visible the diameter of 
the nucleus is always more than Ant/thal of the egg while in the eggs in 
which It Is visible tbe diameter Is Just ha\f that of the egg This relation 
Is true in sll the messuremonta I made 
Take an egg with a dimuter of 25 ft as a typical sire of the smallest 
eggs In the adult flah and the largest In the small fish To simplify opera 
lions I have taken the number of divisions of the mlkrometer Instead of 
the absolute measurement or the egg Then the sizes of the eggs are ex 
pressed as follows 

Dlam of egg in adult fish (s) 5 Dlam of nucleus 

• small ■ (o) 0 “ *' 8 

The dark body («) in the protoplasm of tbe egg being an oblate spheroid 
measures 2 In conjugate axis end 2 875 in tranvetse axis 
How the solid oonients of the nucleus In o ought to equal tbe solid con 
tents of the nucleus », plus tbe solid contents of the dark body $ or o=- 
* + * 

Formats for oqo tents of s sphere is V *= i ir D* 

• ■ • ' oblate spheroid Is V = I w o’ A 

V = volume 
D = diameter 
a = aemUrainverse site 
b = semi conjugate axis 
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Substituting values in Iho formula for the splicio V of the nti<l< us uf 
egj o — 14 i/of Ihe uui Icus ol i gg s _ 8 1 bl3T> V ol the il irk 

bod) t (nr the oblate spheroid) = 1 1)0701 r 1 hi n fore o (14 1172) — 
#(8 1831) (■ a (1 0070 )-) having an irrorofonl) 010 wlm It amoiiuis to 
very little when considering tint eitli division of Hie luikrouicicr only 
equals 001 min and thut the outlines of the dark Imdy not being very de¬ 
finite it was difficult to gel the prec isi measurement 
I think this dearly proves tliul the luily originates from the nucleus 
But I do not believe it is by ordinary cell divisi in with the lormuu u it a 
karyokmetic figure It seems to be a general extrusion ot Huhetame Irom 
the nucleus 

It will be seen from an inspocti >n of b igs 4 13 that this body is cm- 
siderably smaller in theBe stages than ill sill tiler eggs (L ig I) Whether 
this Is due to reagents causing a Bhunkugc or whether due to a londenss 
lion of substance I am unable to determine Afu r tbe egg Is 40 /u in size 
(Fig 1) at which time the body lias reached its minimum si/t it con 
llnuet to conslnnlly increase through all ol the other si/lb Ills neatly 
always iricgular in slmpc and very seldom lias a hard outline which might 
represent a cell wall 

bomellines It assumes very peculiar sha|ws (bbo I Igs 7 0 10 13) 
The most aberrant form is represented in Fig 0 where it suiiib to h tve a 
long filament or tail which Is only seeu by careful focusing 
Gymaiogaster Is viviparous [lie eggs of this fish ripen during the 
months of December January and February In an ovaiy taken on Oe 
toiler 21 they muge in size from 03 inm to 3 mm Tlio eggs ot Notein 
her 8 begin to show signs or ripening (Fig 17 (o) ) Ileio the nucleus 
a little eccentric The zona radiuta Is quite distinct and the follicle Is 
well formed At this stage of maturity there is a peculiar cueulai region 
■haded much more darkly than the remainder ol the vitellus 1 Ills al 
ways appears on the side of the nucleus next to the yolk nucleus and 
opposite the point of the egg to which tbe nucleus seems to be moving 
The yolk nucleus under consideration is quite close to the periphery of 
the egg 

November 80 some of tbe eggs become sbout ripe Fig 18 represents 
ona which will probably be ripe in January In this egg the follicle is 
much developed tbe nucleus has become very eccentric and the yolk nu 
cleus U nearly touching the periphery of the egg Up to this time tbe 
oonsiant tendency of this body has been to beoomo further and further 
removed from tlie nucleus towards the periphery of tbe egg 
In tbe elagee indicated by Figa IB and 80* tho body has become (lightly 
changed In appearance These eggs are nearly ripe The nucleus bsa 
reached III limit of eccentricity, and m one stage (Fig 80) has lost Its cell 
ifall I hava merely indicated Ita position, which Is seen m another arc 
Hon The yolk Is beginning to collect at the entodermlo pole of the egg, 
i around the yolk nucleus 


• These end sneesedlm Afures sic based on preparations made by Dr 
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In the ripe egg (Fig 91) the lwxly in question u fnnnd surrounded by 
tbe yolk This egg wm in Ibe act n( giving off the second polar globule 
The latier la not figured bcciuso seen in another section 
After the egg Is main red Ibis body assumes many curious and Interest 
Ing shapes (Figs 21 20) In big 21 the yolk nutltus seems to have 
broken Into large granules several of them being grouped Into a dark 
mass (yk nl ) 1 he whole region including the granules is somewhat 

shaded 

After the egg has segmented into two cells the appearance is nearly the 
(•me aa (hat Juat described except the granules are not quite so large and 
prominent (Fig S 4 ) To this time they lk nucleus baa si own a granu 
lar structure but as I have represented In the remaining figures it looses 
that structure and appears to he homogeneous 
In the stsge represented in big 9) this yolk nucleus has enlhely 
changed Its appearance I did not have (ho sectl ns to sh w the inter 
mediate stages At this lime the egg has segmented Into J2-Q4 cells The 
yolk nucleus and its viclnliy shows four different degrees of shading The 
centre of whet seems to bo the yolk nucleus proper Is of a lighter Bhade 
than tbe margin which is quite dark Outsido of this there is a still 
llglilt r shade than that wilhin the body Ilej ond the last is another still 
less distinct 

When the egg haB segmented into many cella perhaps 600 (Fig 94) 
the yolk nucleus Is Inrger and shows only one distinct shading 
Fig 25 shows the greatest peculiarity of any Here the blastopore is 
nearly closed The body in question is somewhat pear shaped and has a 
few small vacuoles scatteicd through It It does not have such a dis 
tinctly granular structure but ta of a uniformly dark shade It seems to 
form a kind of plug to the blastopore The lower edge of thisbidy Is 
marked by a distinct outline but the upper edge does not have such an 
outline For a considerable region in Its vicinity there are different de 
grees of shading Also near the upper side iheie Is a heavy shading which 
seems to consist of minute granule* 

After the closing of tbe bhMopore (Fig 25) the yolk nucleus is mnch 
reduced In sice the shadings have disappeaied and there is seen only a 
number of granules The yolk also contains several similar granule* 
scattered through It Here it seems evident the yolk nucleus bat reached 
the final stage of disintegration It does not appear In any of the later 
stage* of development I think that Ibe different appeareneee this body 
presents after segmentation of tbe egg begins arc due to tbe fact that it Is 
in the process of disintegration The different depths of (hading probably 
Indicate the scattering of lls substance through tbe yolk 
This body seems slways to be sltusted at or nearer tbe entodennlo end 
of the pole of the egg Its position It oonttant daring mil Its stages of 
growth It may be utilised In determining whether the axis of tbe egg has 
any definite and uniform relation to tbe axis of the ovary A compart 



79 


[Hubbard 


ion of the axil of egg* as determined by the position of the jolk nmleue 
■hows that the axis of the egg has no uniform relation to tlie axis of the 
ovary 


Summary 

1 Tins body originates from the nudem in very small eggs in the 
•dull soon after tlie cell bennies full} differentiated as an egg 

2 It eonstantly moves from the nucleus towards tlio cnlodermic pole 
of the egg which it rtaches when th< egg Is ripe 

8 It Is situated at the enlodermlcpoleof the iggat matunly and during 
later stages 

4 It Is capable of growth condensing apparently when very young 
and then continuing to grow to considerable size 

5 It is of definite < liemical composition having great aflinity for cer 
tain stains 

0 It remains In the egg until the closing ot the blastopore and then 
breaks up and disappears In the yolk 

7 It Is found in the eggs or many animals and has been figured as be 
longing to the spermatogonium or mulcted boo especially /rd fur 
WtSMn Zool Vol It luf xxxvi also An Ue fur Mikio Anal Vol 
xxxix, laf xxl 

The nmjoniy of papers on embr) ology which mention this body dismiss 
it without much comment However there arc a few writers who at¬ 
tempt to explain Us func lion In other animals The consensus of opinion 
seems to be that it la the conn e of yolk formal ion But there is no direct 
evidence that such is the ciso It is mere speculation from the ficl ibatit 
Is found in the protoplasm uf the egg be loro the yolk is fonned In the 
eggs ul Cymatogaater I have never seen any evidenct that it gives rise to 
the yolk Hie yolk glnbuloaure scalltiod tlnough the protoplasm seci l 
lag to appear equally in all pari* of the rgg As tlio yolk gndually 
lomu It la homogeneously distributed in different sectors of the egg until 
maturation llien the yolk collects at the entodermlc pole uf the egg 
Where the yolk nucleus has become located long before 

The close association which, this body has with the yolk would seem to 
Indicate that It is In some way connected wnb It But how I I think Iq 
many of the eggs m which this body has been seen it is not at all lunc 
llonsl But lrom the length of time It remains In the eggs ol Cymslo 
faster and from the wonderful changes it undergoes in giowth it would 
seem to be flinotional In this egg Dr Bigenmann has shown that these 
eggs mature very rapidly and hence have a small amount ot yolk 
Thu fact may account lor the yolk nucleus remaining so long after seg 
mentation begins If the egg matured very slowly and allowed the 
formation of ■ large amount of yolk Una body wonld probably disappear 
before the egg la ripe, as It does In other Ashes 

Another Interesting question arises at to w bat determines Its position 
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exactly at the entodoimic pole of the egg It seems to tend to that defln 
lie position when it Aral leaves the nucleus But without any question it 
takes up its station tlicro bcloro the nucleus begins lo move towards (he 
periphery of the egg as the nucleus always moves In a directly opposite 
dlreellon from the body In all eggs the yolk collec s at the cutodorauc 
pole of the egg Does this peculiar body serve as an altiaction Tor the 
yolk in this eggT Or is it a more coincidence that il is in the midst of the 
yolk and has no particular connection with iLT 

In conclusion I would sny that I cannot definitely determine its func 
tlon I think the body is homologous w itli the mtganiiclens in proto 
loans It is the vegetative portion of the egg given nit liom the nucleus 
when the egg cell has become fully differentiated as sueli Unit which 
remains of the nucleus is homologous with the micmnuch us in proto 
zoans It is tho animal part of the egg which is further concerned wholly 
with the reproduction of the species 

Hibtorioal Rbvibw of ras Litfiia rous on thb Ioik Nlcikos 

Hoffman ( 78 p OK) in his studies on Ilia young ovanan eggs of am 
phiblans saw the yolk nuileus in Jtana eieai^ntn lie nicroly mentions 
It and desciiliea K as a round dark, granular body within the yolk He 
says it is not seen in all amphibians 

Ualbiam ( 70) baa had some very peculiar views on the origin of this 
body His ideas being now so untenable I quote ibis more as a curiosity 
than as shedding any light on the true origin no considers the follicular 
cellsaa homologous lo the spermatoblnals The yolk nucleus corresponds 
to the spermatic elements One becoming free fiom the follicle penetrsles 
the yolk When it first enters U leaves a sort of canal liehind It which Is 
soon closed up by the surrounding yolk It Is a sort of spermatozoid and 
partially fertilizes the egg preliminary lo the true fertlllralion which takes 
place later In parthenogenetic eggs this body would perform the Tunc 
tion of the male element If his descriptions are based on facta the body 
he described Is not homologous with the yolk nucleus of authors In 
general 

Schafer ('80) describes and figures this body In the eggs of the rsbblt 
He thinks he saw some connection between the nucleus and the tolk 
nucleus He believes that the latter Is derived from the former, but not 
by a proceas of ordinary oell division 

Selims l 83) has given an extended review of this body as seen In varl 
ons olasses of animals But he seems to have no adequate conception 
either of Us origin, function or fate He remarks that the yolk may have 
produced it and that It later serves as nutrition for ihe yolk The observa 
tlobs were made on Isolated specimens of fresh eggs No sections were 
mads nor was the body triced out In any tingle species He has, how¬ 
ever, carefully compiled a large list of animals In which It has been seen, 
and has described Its structure and appearance In many of them His refer 



81 


[Hubbard 


ences to the lUenatnre on the subject la extendvc, hul, much or It being 
Inaccessible to me, I have mado no note of what I could not pcisonally 

examine. 

Van Bambeke C6S) etudlcd this body In the eggs of Lunirut miihit 
and Uhodeut amnrut Ilo eaye very little aa to It* origin, but ihlukB It 
may come from the nucleus Ills figures show It to be connected with 
tbe nucleus by a funnel shaped tube, the largo end of which encloses the 
nucleus and tbe small end touches the yolk nucleus From this appear¬ 
ance It would seem to be connected In some wny with the nucleus lie 
seems to think this body Is the centre of the yolk clemrnts 

Bnlblo.nl ('S'l, p 070) found this body In tho eggs of Orop/nUi In 
these eggs the nucleus Beudi out prolongations These break ofT close to 
the nucleus and In turn they break up Into large granule s These tnko a 
deep stain. These granules, he thought uftoiwaida, loll the vltellus and 
became the cells of tbe follicle Id this theory be wsb euppoitcd by Fol, 
Houle and Sabatier There was one granule, however, that became 
differentiated from tbe others, and instead of forming a cell of the follicle 
remained In the vltellus and bccarao what Is known as the yolk nucleus 
Ho thought Its function was to originate the yolk He Bays “The first 
granulations of yolk are produced on Ihe surface of this body and after 
wards distribute) themselves to all parts of the egg " [n some animals he 
finds lines radiating in all directions from this body Forming the limit 
to these radiating lines are ooncenlric layers of substance. 

Balfour (‘at, pp 21, 50) describes the yolk nucleus ts seen In Arannna 
by Ludwig and others He says It always dlsapimtrs hefoie development 
commences He remarks that It Is probably connected In some way with 
the nutrition of the ovum This body Is not found In all genera of 
Araneirui 

Haeker (’93, p 211) having studied this body In Atquorea fortkalia 
calls It tho mulanucleolus. In the ovsrlau eggs It was present within the 
nucleus as the nucleolus. One half hour after being laid the nucleus ap¬ 
peared to extrude this body. He traced the body In the blsstomeres until 
a late stage In cleavage. The author thinks homologous structures have 
been seen In other Medusa. He considers the paracopulatlon cells of 
Daphnlds described by Weismann and Iahlkawa as homologous with the 
metannolcus of Medusa. Haeker did not observe any division or any 
radial arrangement of protoplasm around this body. 

Montlcolll (’92) has studied this structure In the ova of DuUmumttli- 
porum and D. riekieardi. He concludes thst the vitelline nuclens Is a 
cytoplasmic product, a nutritive dlflereatlation probably acting as a centie 
In the formation of yolk. 


pboo. amu. rniLOs. soc. mm. 144. k. pbuttxd march 8, 1894 
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Paper* of which I have only ieea an abstract arc marked with an 
aaiemk 

Balbiani EG 04 * Sur Is c nstUntlon du germs dans 1 ®uf animal 
avant la ftcond ilion Comptes rendua Ivin pp 084 588 021 083 
79 * JUqon* »ur le fee £rUlon de Vorl6br4< Pali* 

88 Sur 1 irlglne les cellule* du follicle et du noyau vltellln de 1 muf 
cher les Ge< philes Carur Zool An/ vil Jabrgang Deo pp 
070-078 I elpzig 

Bai roun Francis M 80 Comparative Embryology Vol i pp 80 
01 London Maimillan&Co 

Cards OO *ltber die Fniwicktlung de* Splnneneie* Biebold ■ & 
Kolllker * 7clt fur Wlssen /t I I etpzlg 
Cramer 48 * Bemerkung ubei das Zellenlel en in der Entwickilung 
de* fVoscheles Muller s Anhiv fbr Anat Pby* und Wisien Med 
Fioenmann Carl 89 American Naturalist Oot 1889 p 984 

98 Viviparous h isbes of the West G net ofNorlli Amenca Report of 
the U 8 Fish Commission 

Gobitk Aiexandkr 70 Lntwlrkelangsgescliirlitc der Unke I eip 
*'g 

Hoffman G K "8 Fntwlckeluag und Ban des Eierslockeles (Vm 
plnblen) Kl&ssen nod Ordnungen des Thlerreich* vl lid 9 Ab 
thellung p 040 

Haeefh V 98 Die Furchung des Ell von Atquorea f inkalea—Der 
metanucleolu* Arkiv fOr Mik Auat 40 Bd Sept 1898 p SOI 
T*f rill xiv 

Hertwto O 78 Beitr rurKenntniss der Billung Bofruchtung und 
Theilung de* thienscben > is Morph Jshrb 4 Bd 1878 
Krakmku Adolfh Q8 Beitiige rur Anatomic und Histoligle der Ces 
toden der iQuwsuor Flscbe Zeit fQr Wlssen Zool 08 Bd Fig 
87 Taf xxvlil pp 098 71 8 

Ludwig Hubfrt 74 Ueber die Eiblldung lm Thlerrelcbe Pp 117 
180 WUisburg 1874 

Lkukabt 08 * Abstract In Die Entwickelungsgeachlcbts der Unke 
By Alexander Goette P 7 Lelprig 1870 
Mortioklu F 8 98 * \ itelline nucleus In ova of Trematode* Journ 

Royal Micro Society Oct 1898 p 018 London 
Oppkl, Albert 92 DCs Befruchumg de* RepUlieneles Arkiv fOr 
Mlkro Anat 89 Bd pp 804-888 Fig* 14 18 80 80 88 81 88 
TaT lx x 

ROokxbt J 92 *Polyipermy la Vertebrate* Amer Nat, Nov 
1898 P 907 

BoasraR E A 80 * On the Structure of the Immature Ovum In the 
Common Fowl and the Rabbit Pro Roy Boe, No 809 1880 p 
848, PI U Fig 18 London 
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Bt Qbobob Valette 02 Ueber innere Zwlttcrbildung bclm Fluaa 
krabs Arkiv fdrMikro Ann Vol xinx Tif xxi 
Bohutt TOBRrn 83 Ueber den Dotlerkern desaen * ntstehung ‘'true 
tnr Vorkommen und Bedeutnng Bonn 1832 
Thompson 09 'Abstract in Die Kntwick der l nke By Alexan 
dar Goeite P 8 I eipzig 

Van Bambeke C H 10 'Abstract In DieJ«ntwick derUnke By 
Alexander Goeite P 0 Leipzig 
89 Contributions i 1 blstoire de la constitution de 1 reuf 
Brussels 1883 i xtrait dn Bulletin do 1 Academic royalc dee sciences 
de Belgique 02 annde 3 sene tome vi No 12 
Zilibh, Ebxst 91 Bericbtigung betroffend die Bamcnaurnahme der 
welblichen Trltonen 7* it (ilr Wissen /nol Yd li Taf xxxvi 

ExilANATION OP FlOUIlE* 

Abbreviation! 

b —blastoderm 
/—follicle 

m —egg membrane — cona radmta 

n I—nucleus 

»*—yolk 

s—zona radiata 

yk nl —yolk nucleus 

All the figures were drawn with the Abbe canu.ni and Zeiss D and 4 / 
x 830 

Figs 1-0 and 24-28 Inclusive are found on Plate i 
10-18 Inclusive are found on Plate II 
* 10-23 III 

Fig 1 Fiml appearance of yolk nucleus in smallest eggs 
1(a) Nucleus before extrusion of yolk nucleus 
8 8 Successive stages of growth 
* 4 Yolk nucleus much reduced In size 

' 0-10 Successive changes In appearance and growth of the yolk 
nucleus 

(All of the above eggs stained in beematoxylin ) 

1 17(a) 18 Stained in eosln 
" IS Egg near the time of maturation 
Fig 90 A little latter stage than that of Fig IS 
“ 91 A ripe egg Yolk collected et entodennlo pole of the egg 

*' 99 Egg segmented Into 9 cells 

‘88 ... 89-«4 cells 

** 24 “ " •• many cells, probably 000 

" 98 Late stage In segmentation Blastopore nearly closed 

90 Blastopore closed. Yolk audees somewhat scattered through 
the yolk. 
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On the Fuhtt obtained by the Naturaliet Expedition wi Ru> Grande do Sul 
By K D Cope 

(Read before the American Philoeophieal ( tocxcty January S IWf ) 

Tilt Ashes of the Brazilian province of Rio Grande do Bui have been 
locally studied by Hcnsel (18(18 70) and Von Jhnng (189d) so that they 
are better known than those of sonu oilier parts of south America Tho 
latest enumeration Hint of Von lining includes forty ntni species The 
present report Includes forty one sp< eios of which twenty aro not found 
in Yon Jlirings list Perhaps three of these are enumerated by that 
author under different nanus so that this paper adds perhaps scventein 
species bringing the wholt number to sixty six species Thi number of 
speeds in Von Hiring s list which I have not found in this colUcliou Is 
thirty This wide diversity in the collections is probably due to the fact 
that lliosi studied by IIonNel and Von Jhrlng acre made much nearer the 
coast while my collection was obtained in the interior near the moun¬ 
tains lho absence of vanous spent a of the lower and tide waters from 
my collet lion together with the presence of species of the smaller 
streams may be thus nnounted fir A summary or the results will be 
given at the end of the paper 

Tbo collection now reported on was made by Mr H II Smith, who 
was sent to Brazil in the interest of Hie Ameucan Naturalut A report 
on the Mammals was mnde in that periodical In the yenr 1889 and re 
portB on the Reptiles and Balrachia have been published in the Proceed 
inge of tbia Society for 1884 and 1887 

PLECT08P0NDYLI 

Ciiaragihida 

Macbodoh tarkira til and Selin 

Authors wlio think, with the American Ornithologist*’ Union, that 
sclentlAo nomenclature may record error instead of truth, call Ibis well 
known South American species Maorodon maUibartcue because Bloch 
described It drat under that name, under the mistaken Idea that It was a 
native of India 

Xiprobbawphus bbaohtoepbalob sp nov 

Teeth of the maxillary bone small, equal Head short, body deep, 
scales large Depth of body entering length without caudal An, 

10 

three times, length of head In the same four times Scales u Fm 

radii, D 11, A 27 Muzxle short, entering length of head 8 0 time* , 
diameter of eye entering the same roar times, Interorbital space oon 
vex, lu width entering length of head 8 8 times, hence equal length of 
muzxle The proAle is slightly descending snd nearly straight Tbs 
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extremity of the maxillary bone is In line with tho poatcuor bt rdor of die 
orbit Tbo pectoral flu rearhci the base of tho ventral bnt tin ventral 
does not quite reach the anal 

The color Is silver with greenish an I bluish n flections A large black 
■pot at the bast of the caudil and a sm tiler one behind the epldaviclc 
No lateral band 

Total length 177 mm length to base of t an lal tin 147 inn length 
to base of anal 80 mm length to base of ventral 0) mm length of head 
87 mm 

This species is near tbo X heputu* Cuv hrom the full description 
and flgurcs given by Stcindachner * wi learn that in that species both 
the body and head are of more sleu hr pr porn ns at all ages and tbit 
the Interorbltal diameter is relatively narrower It p wsesses also a silver 
lateral band which terminates In a black stripe on the caudil peduncle 
and fln The scale and ray formula, are the same in the two spei lea 
Hie X jeni/nnt (itlir was lb night by Stundicbnci to lie identical wilh 
the Y fupiet/i hilt lie subsequently c ncludcd 11 at it is d stlnet (see MIt 
ber Wun AJad 1891 | J71) It is evidently vtiy near the latter 

and has a more slender f rm of head and body than the X br ttliyrtph i 
lut Tin depth entcia ihe length au irhng to Sleiudacliner 7 3 to 7 7 
times and the lougth of head enters the length 8 5 io 8 0 tunes The 
Inlerorbilal width is less entering the length of the liex l 4 to 4 6 luneB 
Beales of lateral line 7fl 62 
Two specimens 

XiPBonamniDB lutrazrca Cuv Stemd I e 
Two specimens Tho smaller measuring 170 mm agrees with Stein 
daohner s description but Ihe larger 215 mm differs in exceeding the 
proportions given as characteristic of old Individuals Thus the scale 

17 14_ 

formula is 7# the highest figures given by Blelndachner being 70 The 

eye enter* tho total length of the head 5 5 limes the highest relative 
proportions of Btemdachner a description being 4 66 times In both 
specimens the length of the head exceeds the depth of the body 

Aaii aORiCHTHTS sTBifOPTERU* Cope, Amtr Naturalut 1804 p 07 
Char pen—Subfamily Flydrocyonins leeth on premaxillary maxll 

lary and dentary bones the Aral In two senes lbs last in one those of 
both of unequal lengths Dorsal fln short above the anterior rays of the 
long anal No lateral line of pores, except on a few anterior scales, 
GM rakers lanceolate 

This genus Is Anscyrtns without a lateral Hue of pores 
Char tptnf —Dorsal outline elevated profile of cranium concave 
mouth directed obliquely upwards Scales 48,90 Pin radii D 11 A 
40, the anterior three shorter , V 9 P 10 Depth of body 8 09 time* In 
•attaupte- t Wien Ahad mm Nov 1876 p SB 
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length without caudal fln Length of head 8 8 times in the same Eye 
three times id head exceeding length of muzzle and equal lnterorbital 
width Dorsal fln derated narrow pectorals narrow, covering basal 
third of ventrals vent rah lanciform reselling fourth anal ray Color all 
very with an llUdedncdsilverlateiel band An obscure poalclavieular dark 
spot, and some obscure dark dots on tlio silver lateial hand No basal 
caudal spot 

Length to end of middle caudle radii 80 mm length to base of caudal 
fln 72 mm length to base of anal (oblique) 33 mm length to base of 
ventrals 20 mm lougth of head 20 mm 
A single specimen fiom the Taculiy Besides the generic ohaiacters, 
the scales are larger than in the known species of \nncynus 

C HORIUYCTBllUB TS.MUIS 0 ipe, Amer Ifaturalut 1804 p 07 

Char gen —Denticulate teeth on Intermaxillary and dentary bones, 
and in a single row on the former On Lhe dentary bone a second late 
rior senes of simple teeth Dorsal and anal fins short, the former com¬ 
mencing in front of the base of the latter Nares separated by a wide 
■pace Lateral line complete 

Thu genus Is near to Characldlum but differs In having two senos of 
mandibular icolli Tram Piabuclua It dllleis In the separated nostrils and 
the presence ol a lateral lino 

Char specif—Form slender the depth contained seven times in the 
length less the caudal fln Profile orinu7?lo dccurved mouth small the 
end of the maxillaiy nearly reaching the anterior margin of the orbit 
Eye large, oval contained in the length of the head llueo times and sb 
wide as the Inicrorbltal space opposite Its posterior bolder Teeth of both 
jaws rattier elongate, with a single lateral denticle On each side of and 
near the acute apex Length ol head five liniM fn total length without 
caudal fln Beale b» Fln radii, D 11 A 0, V 0 P 19 Pectoials 

elongate not reaching ventrals, ventrals retching about halfway to 
anal Caudal fln deeply emarglnate Color silvery, most brightly on 
the suborbllal sod opercular regions Beales with slightly shaded 
holders 

lotsl length 06 mm , length to base of caudal fln, 00 mm length to 
base of anal, 41 mm length to base of rental, 27 mm , length to bsse of 
dorsal, 22 mm , leng h of head 11 mm 
This fish is more slender than the CharanduimfaeeuUum of Reinhardt, 
and has a different sc tie formula and ooloraiion It Is still more slender 
than the O tUtoitoma Cope, and 0 lUindaehnent Cope 

PsxcDOCOBTWOPOita do Rim Perugia, Ann Jfw Genoa, x, 1801, 040 
Bergta aitipinnu Stelod , Btiber K. Akad Wun, 1801, 880 
Char gm —Dorsal fln originating above the anterior part of the elon 
gate anal fln Denticulate teeth on the premaxillary and dentary bones, 
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in two series on the former and one Berks on the latter no canines 
Nsres close together Peel nl end ventril ngi ns c impressed acute 
Iateral line straight continuous Ventral Ann small Gill isktrs lanceo 
late 

This genus Is allied to Gasteropclccue but tho literal line la of the u r 
mal type that is straight and continuous 1* rum Pial wins it differs in 
having two senes of prcmuxill iry teeth and from ( hale hub in the 
absence of conical teeth between the dentary scries It is in ink resting 
form connecting GasteropelecuB with (hilcinus 
Ohar tpeerf —General form rhombic the profile stri j,ht from the base 
of tho dorsal An to tho extremity of the muscle Mouth t |ienlng lliqiicly 
upwards Pectorovcntrsl outline moderately and m t extremely convex 
Pectoral An el in gate falcate reaching anal ventral not reaching anal 
Beales 40 Fin radii D 1 tO A 87 V 7 P 13 Anterl r lays of 

dorsal and anal Ans In probably male individuals produced the firmer 
reaching the'bise of the cau Ini The cau lal deeply emarg naie Depth 
entering length 2 0 times, length of head entering same f nr limes 
Diameter of eye euteiing length of head (without cbm) three tunes and 
entering the Inlerorbital wi llli 1 81 Limes Gtueml col ir silvery a 
whiter silver band extending from near the epiclaviculur regi n to tho 
bone of the caudal An sbovo the lateral lint No dark raarkinga 
Total length 07 mm length to base or caudal An 52 mm length to 
base of anal (oblique) 30 mm louglb In base ot doisal (ibliqnt) 32 mm 
length to base of ventral 23 mm length to base of pectoral 13 mm 
length of head 13 B mm 

This is apparently an abundant specios In the Jaeuhy My spu linens 
agree with those described by Steindachncr from Mi ntevidi 1 except 
that In the latter the eye is a little smaller entering the length of the 
ead tty limes nnd there are 40-1 anal rays The P argenti 1 um Holmb 
from the Plita ( Revuta Argentina 1801 p 100) Is to Judge from the 
description, a more slender Ash with the lateral line nearer the dorsal 
border 

TaTBaooHomBUS both us Jenyns Stelndachner BUtungtber Wun 
Akad Wu* , November 1870 p 17 
The Ave species of Tetragonopterus represented in the collection may 
be distinguished aynoptlcally as follows 

a No teeth on the maxillary bone 

Beales of lateral lice, 40, anal rays 28 eyes $ head, equal Inlerorbital 
space elongate T mulvt 

Scales of 11 80 anal rays, 28 eye, 4 head, If Interorbital space or 
blcular T jaeuhentu 

Lateral lino, 82-8, anal rays, 23, eye, 3 5, equal inlerorbital space 
rhombic . T agnnann*nm 



Cop#] 


88 


flan & 


Lateml line 37 anal rajs 20 head thick eye 8} 1J In iDterorblUl 
elongate T laheepg 

aa Teeth on the base of the maxillary bone 
Lateral line 8S anal rays 19 eye large in hoad equal Interorbital 
elongate no spots 7 pliodvi 

In the 1 rutilu i the firm is rather el ingate tin depth entering the 
length (minus caudal fin) 2 00 Uinta while the head is Bhort entering 
iho length 4 9 time# The eyi is litres entering the longlh of the bead 
three times and ejuillng the widili of the convex Interorbilal space 
The maxillary is tool hit is and reaches the vertical line of the 
anterior bolder of the orbit The morale Is as long as three quarters 
tbo diameter of the eye Scale formula to Radii I) 11 A 28 
o i 

V 7 with a lanceolate scale at axilla The pectoral rt aches Iho base of the 
ventral hut the ventml d ca not reach the anal Origin of doisal a little 
posterior to that of ventral The color la yellow silvery whiter on the 
middle of the sides Humeral and caudal spots obscure the foimer not 
visible In some specimens apparently \crlical where obscurely visible 
Median caudal rays black 

Total length 181 mm length to base of caudal 110 mm length 10 
base of anal 70 mm length to base of ventral (oblique) B0 mm 
length of head 24 mm 

The specimens agree in llio main with Stelndaobner s description a 
although the number of scales if the lateral line la a little greater than is 
given by him In outline of body nur specimens an most like his cion 
gated variety (PI II big 8) but I he head is shorter since In the variety 
the hoad enters the lcngLh four limes instead of 4 5 times 
A few specimens 

T*THaooKOPTi«.Hus JAcmnsKsis sp nov 
The deepest bodied species of the Tscuhy, rather deeper than the T 
maeulatu* of Cuvier The depth enters Lho length less the cnudal fin 2 28 
times and the length of the head euters the same four times The eye is 
rather small entering the lengih of the bend four times while the Inter 
orbital space Is 1 5 times Its diameter The profile of the head la allghlly 
concave and thoee or the back and belly are abiut equally convex 
Bcalea ar Radii D 11, A 27-8 V 8 with axillary scale First 
«« 

dorsal ray a little posterior to flnt ventral ray Color silvery with steel 
bine reflections Humeral and basal caudal spots oonsplcuous the for 
mer subround and shunted In the centre of a pale area, which Is bounded 
posteriorly by a vertical curved black border, aometlmee indistinct Cau 
dal spot continued on middle caudal rays 
Total length, 114 mm , length to base of caudal On, 98 mm length 


A RtaiW November 1STB p 17 
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to base of anal 01mm length l > 1 ase r f ventral (obliqno) on 45 mm 
length of head 33 mm 

This species is si lit d to the 1 mu- tlatut I inn I ut that species I as n 
larger eye (one third head) and a longer anal fln (32 8 rays) * 

The numlicr of taya is so counts dL in numirous specimens that if 
Btolndachncr s figures arc ci rrc< t which there is no reason to doubt tl is 
form must lie dislmct The 1 maeulatu i is ascribed 1 y both lloulci gtr 
and Von Jliring to Rio Grande do S tl 

The proximal part of the maxillary bone is minutely serrate but not 
dentate 

Fifteen specimens 

TrritaaofloriEHCs eioermannioiiuu sp mv 

A. species of rhombic rorm differing from those above descnhcd in the 
smaller number ol anal radii and fewer scales or the lateral line Depth 
entering length with ulcaulal An two and a half limes length < f I ra I in 
the same 8 4 times Lye large longer Llian rnurxle enuring head three 
times and epial inturorbilal willh Beales Kadil DU A 38 

Ventral commencing a I tile anterior to first dorsal ray not reaching 
anal Pectoral reaching ventral Profllo of hoad very si ghtly e nc ive 
Dorsal and ventral pr idles aubaeque nily arched Color silvery with a 
whiter silvery 1 Ueral band No humoral nor distinct caudal spot Middle 
caudal rays dusky 

Totallengih 67 mm length to liase < f caudal fin 51 mm length to 
base of anal 11 mm length to b iso of ventral (oblique) 20 mm 
length of head 15 mm 

But one ape< mien presents exactly the typical characters of this epe 
ciue but five others pmbibly belong to it They have a h w more scales 
of the lateral line as 81-4 abd one has 30 They have a basal caudal 
■pot, and four of them show traces of the humeral spot aud bave a steel 
blue reflection as In the 1 iacuhunnt The small number of the anal 
rays 38 4 distinguishes It Irom the latter, where there are always 37-8 
and the lorm Is more elongate 

Tills species Is dedicated to Prof and Mr* C H Eigenmaun of the 
University of Indiana whose work on the fishes of Sonth America has so 
elucidated the subject 

Tbtbaooroptebub latioets ip nov 

Form elongate oval, depth enuring length (without candal fln) 9 8 
times length of head Into same 8 75-4 times Profile of back descend¬ 
ing regularly from dorsal fln, of front straight or slightly concave 
DUmefer of eye greeter then length of mu/rle, entering 8 to 8 8 times in 
length of head Front slightly convex transversely wider then dlsme 

• Taste Btetndsehner 2 e p 10 

FJBOO AMKB PHILOS BOO XXXIII 144 L PlIIMTHD HAXOH 8 18M 
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ter of eye and entering length of head 3 38 tn 8 5 times Scales 87 Ra 

dn D 11 A 30 rectoral fln reaching base of ventral ventral not 
reaching anal No denUenlaUons on nuixlllary bone Color ailvory a 
■liver lateral stripe with humoral and caudal spots The humeral spot Is 
Mibronnd and the caudal extends to the end of the median camlal rays 

Total length 74 mm length to base of caudal fln 00 ram length to 
first anal ray 40 ram length to base of ventral (oblique) 38 mm length 
of bead 16 mm 

Eighteen specimens of this species are before me It is allied to the 
7 fatcuitui Cuv 1 brnttnan u Gunther and T jtnyntu SlUndachnei 
Ihe body la deeper than In Lho first named and the frontal region Is 
wider the muzzle la shorLer and the maxillary bone is not denticulate 
From 1 brmminut It differs In the deeper body larger eye and longer 
pectoral fln The T j« ytttu has a narrower front only 88 scales of the 
lateral line and the humeral spot a vortical bar Accoidmg to Stein 
dichnrrs figure the dorsil outline descends towards the dorsal fin In 
7 I triceps it rises to that fln I would have suspected that this species 
might be the 7 xhnngn of B mlonger but one of the principal characters 
or that species as well as of the 7 alburnut oT Henoel Is that U has hut 
10 dorsal radii The T obteurm Ileus has lho interorbital diameter equal 
the eye and a vertical humeral spot 

Tbtbagonoptebob pliodus ip nov 

Form rather elongate depth entering length (less caudal fln) three 
times length of head entering the same four times Maxillary bone 
extending beyond anterior border or orbit supporting several tridentlcu 
late teeth on ita proximal portion Eye large, much exceeding muzzle, 
entering length of bead 2 33 limes and a little exceeding the lnterorbllal 

width Beales jT Radii D 10, A 10 V 9 Pectorals not reaching 
4 

ventrals nor venlrsls the snal fln Dorsal originating a little posterior to 
line of origin of venlrals Silvery with a broid distinct, silver lateral 
band No spots of any kind 

Total length 70 mm , length to bate of oaudal fln 57 mm length to 
base of anal 88 mm length to bate of ventral (oblique), SO mm , length 
of head 18 mm 

This Is apparently a rare species only two Individuals being oontalned 
In the oolleotlon It has many peculiarities one of which Is the posses 
■ton of only ten rays in the dorsal fln It sharea this character with the 
T alburnut of Hensel from the same region but ibis species has 87 rays 
In the anal fln and the body m more elongate It has some points In 
common with the 2 ihnngti (Bonlenger, Amt r Magat Nat Hut 1891, 
p 179) Boulenger does not mention tbs maxillary teeth which he 
could scarcely have overlooked It has also one or two additional rows 
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nr scales above the lateral line and has the humoral and caudul spots 
a Inch are war ting in tho 2 plvodut 

Hzmiohammub litethphii Bout 7 etragonoptervi luelkemt B ulingrr 
Ann Hag Aat Hal 1891 p 171 Chtrodon luetienu vou Hiring 
Bviiuhui Fuetiev Hu Grtndedo 6ul 18J3 p 23 
Form deep ovate outlint* of body equally crnvcx Profile of front 
straight a slight concavity above line of pn >perrli Depth of ho ly Into 

length (leas caudal fin) two aud a halt times length >f head into the 
same (>ur times Lye large Its diameter greater than length of mu/rle 
a little less than intornrbital width and entering length of head 2 8 limes 

V,; , 

Scales, a. Radii D 11 A 2d Pectorals not reaching ventials and 

ventral* not reaching anal No teeth on the maxillary b ne Tubes of 
lateral line on eight to twelve scales Dorsal fin origin iting a little be 
hind vertical lintof origin of ventral* Color silvery asilvtr bind on 
side Humeral spot large distinct subround caudal spot distinct ex 
tending to extremities of modinn caudal radii 
Tilal length 78 mm length wltluit caudil fin 80 mm hn„lli ti 
origin of anal 40 mm length to origin of vonlial (oblique.) 29 mm 
length of head 10 mm 

This species differs from the 27 robuttulut Cope in Its more compressed 
head and In the absence of toeth on the maxillary bone An abundant 
species in the Jacuhy 

Cm no DO if honodon sp nov 

A single crenate tooth on the proximal extremilvof the maxillary bone 
General form rhombio oval Depth In length less caudal fin 2 8 limes 
length of head in the same 8 8 times Eye large Its diameter oxcer ling 
length of muszle equaling Interorbital width and entering length of bead 
s 

8 times Beales e. Radii, D 10 A 19-22 Pectoral reaching ven 

tral and vonlral nearlv reaching anal Origin of dorsal a little posterior 
to that of ventral Lateral line extending on 9-10 scales Silvery an 
indistinct narrow dusky line visible on the middle of the side from the 
candal fin to below the dorsal 

Total length 48 mm length to base of caudal flu 89 mm length to 
base of anal 88 mm length to base of veutrsl 15 mm length of head 

9 ram 

This small species has a seals firmula about as In Htmigrammut 
thnngu, bnt there Is but one series of premaxillary teeth there Is a 
tooth on the base of the maxillary bone and there are only ten dorsal 
rays the number of anal rays n somewhat variable Of the three 
specimens, one has 19 rays the aeoond 20, and the third 99 This ie a 
deeper bodied form than the 0 puaevhu Gird , and the only other spe 
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clcs 0 1/1 terruptut Jon is laid to have 11 dorsal rays and no maxillary 
teeth 

Dim ova bi-kcclikebuh Amer Naturaiut 1804 p 67 

Chir gen —Adipose fln present Dentition as in Tclragonnpterus i e 
with two rows of dentlcnlaie leith on the premaxillary bone and one row 
on the dentaries Origin of the short ilnisul fln entirely posterior to that 
of the ventrals Anal fln elongate Belly not keeled The operculum 
produced posteriorly below the lateml lino to an apex Lateral line not 
complete Nans close together Inferior lunb of external branchial 
arch without rakers 

This genus is allied to Ileniigraiurnm but lias a peculiarly formed oper 
rulum which displays a tendency towaids the character wkkh is so 
much developed in Corynnpoiua Oill * 

Chnr epeetf —Form rather elongate the depth entering the length 3 29 
times (loss caudal fln) 1 ongLli of head entering the same 7 6 times 
Maxillary bone elongate ri aching the lineal the anterior border of the 
pupil supporting 4-3 teeth at its proximal end Eye Urge Its diameter 
exceeding the lenglh of the mue/le equaling interorbital wldlh and 
entering length of head three Union one ditmeler equaling the long hori 
xenial diameter of the operculum and Buboperculum The latter two 
elem< nla f >rm a subtnangular plate of which the long diameter is horl- 
eonlal and or which the base is counnued as a process along the posterior 
border of tlio preopeiculum The apex of Lhe triangle is formed by the 

extremity of the suboperculum and is obtuse Scales, *7 . lateral lino 

ft 

pores and tubes prist nl on ten scales behind the epiclavlcle and on eight 
scales anterior to the caudal flu Ridil DIB A 2 29 . V 7 1* II 
Pectorals just real lung venlrali and ventrals not reaching anal Caudal 
deeply emargmale, a curved patch of scales extending on the Interim 
lobe from the base Anal fln with its free border concave, tlio anterior 
raya longer than the posterior and the posterior longer than the middle 
rmys 

Bides excepting the dorsal portion and that part adjaoent to the anal 
fln, with a meicnry like metallic surface , the operculum most brilliantly 
refulgent the cheelta little less so A straight leaden line from the head 
to the base of the caudal fln No spots 
Total length 49 mm length to base of caudal fln, 86 mm , length to 
base of anal, 98 mm length to haae of ventrals, 17 mm , length of bead 
10 mm length of head to preoperculum 6 mm 
Bat one specimen or this curious little fish was sent by Mr Smith It 
Is the most brilliant of the Gbaraolnld* known to me 

•This leans received several nanus from Prof 0111 at tbs sam# time Of these Dr 
OCnthar selected Cor) do pome is he bad a right to do and he has been ibUowed In this 
hr most other lahthrologtsW. Ons of tha other names oannot therefore be now selected 
fbr this genus because It was printed on a previous page as has baen reoantly proposed 
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Curi u attts oiLBBHTii Q and Q 

Numeious specimens 

Stkrnoptoid f 

Oarapos fascia ros Pallas 
Stbrnoptous virfsckns Val 

Apparently abundant 

NEM VTOGNATHt 
SlLl RIDiB 

llHAMDIA BAPOVal 

Five specimen) which agreo with iho deacnpiion given hy the Eigen 
muons except In the pnsscssi >n of narrower bands of prcmiMlluy and 
dontury leelli The prunnxillary patch Is five timeB as long os wide 

Hhamdfi la strakihra sp nov 

Surface of posterior cranial bines fMkate hnt covered with a thin Bkin 
Fontanel reaching l>ase of supraoccipnal process with a narrow bridge 
opposite the posterior border of the orbit Adipose fln entering the length 
(to base of caudal) five times and equal to depth of body length of 
head entering total four tunes Upper lip projecting a little Uyond 
lower tooth band in both jaws wide teeth » ell developed I > e 4 timeB 
In length of head In angle of operculum one anil a third times In Inter 
orbital width and ona and a half tunes In length of rnurzle Centre of 
pupil nearer end of muzzle than opercular angle Maxillaiy barbels 
reaching middle of ventral flns external mentals reaching base of pec 
toral fine , middle mentals half as long as externals Dorsal spine rather 
•lender elongate, toothless , pectoral spine more robust longer than suit 
rays with eight robust spines on its internal border, and more numerous 
smaller dentations on the anterior border, wbloh are not recurved Radii 
DIO A 18 PI 8 Caudal fln deeply emarglnate the superior lobe 
a llule longer than the Inferior 

Total length, 81 mm , length to base of caudal fln 08 mm longth to 
base of anal, 00 mm , length to base of ventral, 8d mm lengih lo base 
of pectoral, IB mm Length of head to apex of supraoccipital process, 
21 mm 

Color In spirits brownish straw color, with silvery opercle, rather 
sparsely dusted with black specks Adipose fln dusky bordered 

Five specimens of this species, which approaches the H jtnynnx Gibr 
according to the detailed description given by llie Blgenmanns That 
species U Bald to have the eye only one flflh the length of the head, and 
the adipose fln Is one fonrth the total length The occipital proces* Is 
•old to be covered with a thick skin In the R UramxMa this process Is 
rugose and Is oovered by a very thin skin, and approaches quite near to 
the dorsal plate From the R tnartha H and E, from the Uraguay 
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river tbie species differs in the proportion! of the eyo anil head the much 
loaner barbel* much shorter adipose fln etc 

Pihklodus hiuhibaiibis Blgr Proceed* Zool Sot London 1801 
p 232 PI xxv Fig 1 

Beveral specimens 

J ORiCAHia CAi)h,/B Henael Archie f Naturgetch 1888 p 869 

Represented by four specimens of ntlier small size Ihe muzzle is 
depressed and is acuminate when vie we I fi >m above and us length from 
the orbit enters the length of the head to tho postonor extremity of the 
< cclpltal pi tie tw > and a lull times The edges of the mnrzle aro hispid 
but not bristly The abdomen Is covered with a continuous senes of 
scales ol which the lateral are el ingate and directed forward and tho 
median smaller and in two rows Those between the ventral* are distinct 
but solidly unitod and there is a single anal which Is notched In front for 
the anus The scutt of the nape are f unbilled with obtuse keels one on 
each side which firm a pur of ridges which converge forwards and are 
continued on the occipital plate ontil they approach quite closely They 
then diverge and lerminato abovo the p mtorbital plato The third median 
nuchal plate is not ri Igtd but a lateral plate which Joins it and the see 
ond nuchal on each aide has a keel I here is no keel posterior to this 
nor any between it and the superior keel tit the lateral line The space 
between the nostrils forms a median narrow ndge which bifurcates pos 
lertorly ouch h tlf disappearing above tin, middle of the supraorbital 
border from which it is separated by a groove which Is a posterior con 
tinuation from the nareal fossa The central premaxillary ndge is 
divided by a narrow median groove and a shallow groove bounds the 
literal plates on each side terminating In a preorbital fossa Beales of 
lateral line 28-20 the lateral keels uniting on the eighteenth scale 
Diameter of eye without the shallow notch entering length of head 5 0 
times and Inlerorbllal width 1 28 times 

The length of the head to the end of the occipital plate enters the 
length (less the caudal fln) 6 28 time* and the width of the head enters 
It* length 1 4 times the depth ot the head enters the length of the same 
twice Premaxillary Jaws not separated by an emarglnallon bat firmly 
united Teeth f Lips coarsely and shortly fringed all round the po* 
terlor coarsely tubercular and not notched posteriorly Beard shorter 
than diameter of eye The dorsal spine enters the total length (lees eau 
dal fln) 4 28 times and the anal spine enters the tame 6 0 times Radii, 
DI7PI6VIBAIB Tho pectoral fins just reach the ventrals 
and the ventrals the anal The marginal rays of the caudal are not 
stronger than those of the other fins Its border Is concave, and the 
superior apex Is a little longer than the Inferior, and it Is without fllamen 
ton* prolongation 

Color light brown above, yellowish below Five brown oroes-bands on 
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the dorsal region and one on the nape 1 ire obscure dusky spots on tho 
lateral border of tbo head t) the opeicular fissure Dorsal tin with a lark 
■pot near the extremity Caudal with a (lark spot at each apex and la > 
at the base Anal xentials an 1 pectorals dusky at the extremity 

Total length 78 mm length to base of ciudil fin 00 mm length 
to base of anal fin 31 mm lecgLh to base <1 ventral 21 mm length 
to base of pectoral 11 mm length to end t fou pital plate 15 mm 
The only species which it is necessary to compare with this one is tho 
Loneana konopxckii t of Steindachner * Atcoiding to this author this 
species resembles tho L eadea In mist essent il respects It has how 
ever two lines of keels between the d irsal spini an l the lateral n Ige 
where none exist in tho L eidetr and Lite middle rows of al lominal 
scales are la flte rows instead of thiee The Uctliarc nine or ten instead 
of six or seven and the keels of the lateral scales come together on the 
fifteenth Instead of (ho eighteenth row The mur/lt enters the head 
length i 3 times Instead of twice The/ Iconoj trki/i is from the Am tzon 
basin 

LoriearM Itmt Kner to which this species Is referred as tdenlualby 
Yon Jbring difiers as follows The head enters the length 4 66 times 
the superior lay of the caudal fin is produced the c) e enters the hen 17 5 
limes the fins are sp Hied 

I oricartx srixil Steindachner Dtnktchr Wun Aknd Wut 1881 18 
PI II Several specimens 

HlSOKOTOS LuSVIOH sp nov 

Form rather slender the depth st tho base of the first d irsal ray enter 
lag the length to base of tail six times snd equaling the length of the 
muzzle anterior to the orbit hye small entering length of bead five 
lime* and three and a half times in the nearly flat mierorbllul space 
Venter not entirely covered wtlh scales theie being a series on each side 
and a row of smaller ones in the middle separated lrom them by a naked 
space Median series expanding (Dto a shield Just posterior to bases ol 
ventral fins Dorsal and ventral aspects ot caudal region rounded 
Bodies posteriorly moderately hispid smoother anteriorly on tho top ol 
the bead the prickles very small Lower lip convex with narrow mar 
gin and coarsely tubercular surface 
Origin ofdoraal fin a little posterior to line of origin of ventrals Caudal 
fin with the Inferior angle produced a little farther than the superior Spines 
of fins only moderately hispid except towards the extremities of the pec 
torals where the prloklet are coarser ltadil DI7 PI7 VIS 
A I S Scalea of lateral line, twenty eight The pectoral tins reach 
the middle of the length of the ventrals, but the latter do not reach the 
anal 

* DenMaifltn stolA Wm glow Ksu AkmUmtd Wl[# PI vl Fl« 3 


and PI vll Vlg 1 
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Color light brown The dorul fln Is sparsely and the caudal fln Is 
closely spotted with blackish and the aplnoua raja of both are light 
colored with dusky spots 

Total length S9 mra length to basis of caudal fln 41 mm length to 
base of anal 33 mm length to base of ventrals 16 nun length to line 
connecting bases of pectorals 10 mm 
A. single specimen from the R i J icuhy Rio Grande d i S il 
This Is tbo third species of the genus now known the one first de 
senbed being the It notatu • of E genmann * lhm apeciis is said to 
be rliaractenred by the presence of a triangular posterior process of 
the occipital element and by the compressed and deviled firm if the 
head chararters not seen in the present species Thi orbit is smaller 
but the interorbital space is only as wi lo as three of iIb liabiou rs It has 
only twenty Are plates of the lateral line The Euonotut ntgruaui\ \ of 
Boulenger differs in the twenty five plates of the lateral line the I 3 
pectoral rays the more numerous rows ol ventral plates and the huger 
eye 

UisoNorua leptochiluh sp nov 

Form rather slender hea 1 rather depressed Depth at first d irsal ray 
entering length to base or caudal fin 5 3 times Eye small entering 
length of head 5 5 times and three limes on the rather flat lnterorbllal 
space Venter covered with Trom ten to twelve rows of scuta a single 
row on eat li side anten irly larger than lh» others Caudal region 
rounded above and below Hispid everywhere especially on the super 
temporal region Three transverse and a median rhombic senta between 
the occlpal scute and the base of the donal spine Lower lip thin with 
thin transverse posterior margin and Inconspicuous tubercles 
Dorsal fln originating a little posterior to ventrals Pectorals reaching 
middle ot ventrals ventrals barely reaching anal Inferior angle of 
caudal fln a little longer than the superior Hidil, D 17 P I 0 VI 
5 A I 5 Scales of laloral line 43 
General color dusky with numerous small palo spots everywhere most 
conspicuous when the fl*h Is Immeraed In fluid Fins lighter ooneplou 
ously spotted with dusky 

Total length 81 min length to base of caudal fln 41 mm length to 
bsaeofanml 83 5 mra length to base of ventrals 17 5 mm length to 
base of pectorals 10 mm lnterorbllal width 6 mm 
The Important characters which distinguish this species from the E 
kmor are the thin and truncate lower lip with feeble tuberculatum, 
the numerous ventral plates the narrower Interorbltal space and the 
greater htspldliy especially of the head It differ* from the E notatut in 
much the earns way as the U lanor 

• Rat tton of South American Kemstognathl OiUfurnta Aead Mown 1*0 p SSI. 
t ProcmU tool Soe London ISM p 3S4 
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IIiborotds niobioacda Boulenger Otorinrhti niqncauda, Tlonl , I’to- 
ceedt Zool 800 , London, 1801, p 234 , PI szv, Fig 8 

One iperltnen Thli ipecles differs from those described above, ,n the 
presence of only two naclial acuta between the occipital bone and the 
baae of tlie Aral dorsal ray, as represented In Boulanger's figure In this 
point It agreei with tho two ipecles of Otocluclua to be described below 
In tbo two species of Hisonotus referred to, there are four nuchal plates 
crossing the same space 

The specimen of H nigneavda measures, only 80 mm The Bides and 
posterior two thirds of the middle line ol the belly are squamous, the 
remainder smooth 

OtOCIHCLUS FLBIILIS sp. UOV. 

Head large, muzzle rather short, width posteriorly equal depth of body 
at first dorsal spine, and entering the length less the caudal fin four und a 
quarter times Eye entering length of head four times, and Inlerorhllal 
width three times Hody compressed , superior and Inferior aspects 
of caudal peduncle fiallened, and separated from sides by an angular 
keel. Surfaces everywhere hispid Perforations or supralempoml plate 
numerous. Lower lip very thin, and entirely smooth Plates of belly in 
two lateral rows which are directed forwards, and are separated by a 
single row on the middle line, which Is sometimes more or less Incom¬ 
plete, thus permitting those of the lateral series to come In contart. 
Occipital plate angulate posteriorly, and separated from dorsal spine 
by two transerse plates and a rmall median posteriorly. 

The pectoral spines reach the base of the ventral fins, end the venlrals 
fall considerably short of the anal Caudal lobes acute, subequal Iladll, 
D 1 7 , P I. 6 , V. I 0; A I. 0. The spines are nil strongly hispid, 
and those of the pectoral On are more robust than that of tho dorsal 
Plates ol lateral line, 20 

Light yellowish bruwn, with a row or about tlx oblong dusky spots 
along the lateral line, which become obscure anteriorly. A series ol 
corresponding spots along the dorsal region. Dorsal and caudal flusllght 
colored with numerous dusky spots. A black spot at the base of tbo cau¬ 
dal fin In some specimens. 

Total length, 88 mm. ; length to base of caudal fin, 48 mm. , length to 
baae of anal, 27 mm. , length to base of ventral, 10 mm. , length to base 
of pectoral, lUmm. ; length of head, 10 mm , Interorbital width, 7.8 mm 

This species need only be compared with the 0 ajlnu of Stelndachner, 
which Is found near to Rio de Janeiro That species has a posterior 
tnberoelty of the ocolpltal plate which Is wanting In this spades, and 
Stelndacbner represents only cne entire plate between the occipital and 
the base of the dorsal spine. This region la more depressed In the 0. 
jtailti, end the body l* considerably more oops pressed, from the dorsal to 
FBOC. Aim. PHILOS. SOC. XXXIII. 144. H. PBUITID MARCH 8, IBM. 
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the caudal Dos Tbo eye is also smaller than in lUe 0 afflaxt Tho lip ii 
even weaker than in ihe Jluonotut Uptoch tl it 

Rio Jacuity Rio Grind* do Bui numerous specimens 


Otooincluh pimbhiatuh «p nov 

Form moderately at lut d pih at line ofl) I entering length without 
raudal fln four Him* Head rather depressed with the mu//li nunded 
entering tlu length (men* in 111 opercular b ir ler) three an I a Ii ill lime* 
rye entering length of lit id 4 3) lumi and the flat inter rlntal apace 
3 75 timra Postirl r 1 p well devcl >| td oancly tubireu ir its border 
together with the border of the anterior lip and tho inner e Igo of the 
beard fringed with obtuse processes Occipital plate with acute apex 
separated In m base of doiial *[ ino by two transverse plain and a small 
median |x>sterior ono Vinter with three series of scuta a lateral series 
of long ones diricted f)i wards on each sidi. and a row < f median scuta 
in contact with the in Scales everywhui luspi 1 Supra temporal perfi 
rations small numerous but conualid by the integument Infiri >r and 
superior aspects of caudal region flilltnid and separated by an angular 
kul from tho sides 

Origin of dorsal fln immediately above that of the ventral Caudal 
lobia acute epial Radii DI7 PI0 VI5 A I 6 Pectorals 
reaching a llttli htyond base of ventral* laltii barely reaching base of 
anal Twenty five rowa ol acuta in lateral line 

Color light reddish yellow linn are four large dusky spots along 
the lateral line the anterior enlarged and obscure A series ol corre 
spending dorsal spots Caudal fln wiih thiee virlical dusky bars which 
are sometimes broken into spots Olhir fins with a dusky sp t at base 
the anal and dorsal with the spinous ray entirely dusky Below straw 
ctlor 

Total length 88 5 mro length to base of caudal fln 98 mm length 
to base of anal 18 5 mm length to base of ventral 13 mm length to 
base of pectoral 7 5 mm Interorbital width 5 5 mm 

This Is the smallest of the Stlundm here desenbed and la to be com 
pared with the Utoeinelu* afflnu already mentioned The angulation and 
elevation of the nuchal region described by Stelndachner ns characteristic 
of that species are here wanting and the Iriugeof the Ups is not figured 
nor described by him The eye Is considerably smaller entering the 
length of the bead to the apex ol the occipital shield 5 5 times Instead of 
four limes In the 0 afflnu there is a longitudinal lateral band instead 
of spots and the flus are not represented as spo'ted as is the case with the 
0 fimbriatu* As compared with the 0 JU*» lu the 0 fimbrwtui dlffer- 
greaily In the tubercular and fringed lip relating to it in this respect 
much aa the Uitonotu* Imnor duet to the H Uptoehtlut It it a smaller 
speolei than the 0 JUttUt and is more brightly colored and with leu 
numerous lateral spota The ventral fins are relatively longer, and the 
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dorsal fln originates abovo their Imse ind not belnnd it os is llit, case In 
0 JUzilu 

Rio laeuliy Rio Grande do Sul numerous specimens 
In the many specimens of this species and the 0 fiextiu m the collcc 
lion the atllpose fln spine is constantly wanLmg 

PlECOSTOWOS COMVKRSOHII Vlll 

Oneadnlt specimen A young individual which I suppose to belong 
to this spieies exhibits the following characters 
Scuta not connected with each other anterior to the posterior border of 
the dorsal fln and consisting of a meduu ossification onli each sc itc sup 
porting a median comb of bnstlo like teeth which is longitudinal on most 
of them and is directed obliquely upwards pisteriorl} on tlu superolateral 
senes Resides the central c>mb each scute bus a shorter one near its 
superior and inferior extremities In(Vrl ir surface as far as the vent 
without granules or scales Scuta or luteral line, 28 1 races of a longi 

tudinal angle on the posterior part of the supratompnral plate and of two 
near together on the posterior part of ttie occipital Head marked with 
toarso granular ridges which are little marked on the suhorbital and hi 
terorbital regions an I are replaced by fine lines on the anterior part 
of the occipital plate Muzzle acuminate oval viewed from above tip 
naked sides without bristles Ooclpilal bounded posteriorly by a single 
nuchal plate which Is sepaiatod from the liasal dorsal fln plate bj a second 
nuchal Lip large entire coarsely tuherc ular Teeth about f J on each 
side The humeral angle extends on two plates only 

Fin radii D I 7 P I 0 V I I AG The eye enters tho length of 
the head to the apex of tho occipital plate six times three times in Ho 
muzzle, and 9 21 times in the Inierorbltal space which is plane The 
base of the doraal hn Is as long as the space from its posterior ray to half 
way between tho adipose fln and the base of the caudal The pectoral 
extends a little beyond the base or the ventral and the ventral to a short 
distance beyond the posterior ray of the anal fln I be inferior apex of 
the caudal fln is considerably longer than the supormr 
TVal longth 47 mm length to base of caudal fln 71 mm length to 
base or anal fln, 93 mm length to ventral 17 mm length to base of 
pectoral, 9 mm , length of head to apex of occipital plate 18 mm Color 
in alcohol reddish brown an obscure dark shado about the base of the 
dorsal fln A stogie row of dusky spots in each membranous space of 
the dorsal fla Caudal fln with about tlnee oblique vertical cross rows of 
rnfons spots 

The single specimen on which this description Is founded is probably 
young, yet various Indications point to Its being of small sire at mammy 
The welhdeveloped lip and tubercles are those of a mature flab end the 
relatively small size of the eye Indicate that little obange is to be looked 
for In the proportions of the head It la probable that the defloienl osMfl 
oatk>n of the anterior body plate* ts a character of Immaturity 
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PlKCOSTOHUB ABFIIOOASTIR Bp DOT 

Head with three obtuse angle* the lateral extending posterior to the 
orbits the median obscure between the orbits but distinct on the oce pi 
tal plate Belly covered with granular scales which are collected Into 
Indistinct scuta posterior to the lip Posthumeral ridge short covering 
only four or five scuta Besl les this the scuta are not keeled 
but are distinctly angular on tho dorsolateral and ventrolateral rows 
and traces ol keels exist on the anterior scuta of the two median 
lateral rows Occipital plate bnundod posteriorly by two scutA which 
are obtusely angulated and these are separated from tho base of the dor 
sal spine by three transversi nuchal plates each of which has an obtuse 
lateral angle of the surface Theie is a naked patch on the end of the 
muzrle which does not reac h the superior surface I 1 ye email entering 
length of head eight limes mu/7le five times and Inlerorhllal space 8 75 
times 1 ateral line of scuta 80 All tho scuta are rough with longitu 
dlnal ridges but they are not very spinous Inferior and superior sur 
faces of caudal peduncle flattened I ength of head entering total (with 
out caudal fin) three and one third limes 

Base of dormal fln equal space between Its posterior ray and a point half 
way between adlpoee and caudal flus First dorsal ray equal length of 
bead shortest caudal rays equal from end of muzzle to posterior border 
of orbit Radii D I 8 In three specimens I 9 in one P I 8 V I 5 
A 0 Pectoral extending to basal third or ventral ventral to posterior 
border of anal Teeth J| on each side the terminal portion elongate 
amber colored Length or median caudal raye 86 of length of head 

Total length 250 mm length to base of caudal fln 198 mm to base of 
anal 122 mm to base of ventral 82 mm to base of pectoral 41 mm 
Length of bead to posterior bonier of occipital plate 04 mm width of 
bead at opercular Assure of lateral angle 49 mm Length of specimen 
with dorsal radii I 9 275 mm 

Color above dark brown spotted anteriorly with dusky below un 
■potted light brown There are two or three dusky spots on each souls 
but these are not visible posterior to the doraal fln The head Is closely 
■potted with very small dusky spots which sre large and more distinct 
on the aupratemporal region where they have a diameter of about a mllll 
meter and are separated by spaces of abont the same diameters T he 
donal fln is coarsely spotted with dusky, there being one or two rows on 
each Intereplnous membrane The pectorals, ventrail and anal are slml 
larly spotted with a single row between the spines and the caudal fln Is 
unspoiled 

In general proportions, and in the fln and scale formula tills species 
resembles the P ««SMunwiH, but in various other respects it apparently 
resembles the P eanaatus of Stein dec liner It differs from this species 
in the very obscure or abeent carinstlon, In the much smaller eye, and in 
the shorter base of the dorsal fln, according to Its describe? It Is from 
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the Jutahy in Western Amazonia The fmr specimens of ilia P aeptlo 
gneter before me in from the Jacuhy Rio (Imnde do Sul This species 
also approximates the P hmotut > igenin {Proceedt Calif Acad Set 
1888 pp 187-8) from tho Uiaguay H According to the dcscnplion 
this Bpccics lias the occipital plaio bordered by n single nuchal instead of 
by three, and (lie middle rays of the caudal fin are nearly f pial to the 
length of tho hernl The poatdorsal region slionld lie rounded above and 
below whereas it Is flattened, and tho flus and belly arc spotted In the 
P mpUogatler tho caudal fln and lielly are without markings 
The PUcoitomui tirrsceru tope (Proecedi Academy Philadelphia 1874 
p 187) was founded on young individuals from Eastern Peru The Eigen 
man ns slate their inability to locate it In their system of Nematognathl 
In their table of tho ginus Plecostomus (I t p 308) is a section a Inch 
Includes species with the venLral Integument more or less scalelesa a 
character which Boulengrr alleges to be more or lesa untrustworthy In 
any caae two specimens of ihe P virttcent of 80 mm In length have the 
belly smooth In one of 70 nun a few granules appear on Ihe median 
line of the belly In one of 02 mm a band of granules extends from the 
anus to the coracoid bridge on the middle line spreading and fading out 
laterally on the belly Supposing the latter character to be retained to 
matdrlly (which la uncertain) the P mrnetnt differs from Ilia species 
referred to the section with naked bellies by the Eigcnmanns Disregard 
Ing the sqnamatlon of the belly Hie former enters the section which 
Includes the P buurrhoiui The 1 I is 28-7 Superciliary borders a little 
raised The triangular part of ihe occipital bone I* bordered by two 
scuta on each side, and one scutum which touches the apex end none of 
tliam are angulaled Body scales not keeled The base of the dorsal 
equals Its length from the adipose fln A few small spines st the Inferior 
opercular angle Head and body unspotted All the flna spotted Appa 
rently nearest the P tMartu Luetken 
Oalliohtht* tamoata Linn 

Cobtdorai PAiKATua Jenyna C marmoratue Stelnd Denktchr 
K Alcad Wtett, 187D (see PI v, Fig l) good figure 
About alxty apedmens, varying In length from 80 mm to 70 mm I 
have examined about flfty of these In order to ascertain whether there u 
any variation In the degree of extension of the coracoid bones over the 
pectoral region There la no variation that of each aide remaining widely 
separated from the corresponding one of the other side In all the sped 
wen* Not having met with any variation In any of the species In tblr 
mpeot, I distinguished the species where the pectoral region Is enclosed 
below by the oomcolda, as a distinct genus retaining for it the name 
Oorydoraa and naming the serlea with naked breast, Gastrodermus • Ac 
etmllng to Elgenmann,t the type of Corydoraa, 0 punetatve L , possesses 

•PrcetaU Amec fee 1*78 p «1 

‘tSnidaeofa Amo tfematogiutln 1880 p 4(10 



102 


[Jail 6 


Upe] 

the chamrler * lilch I have nsgigned to Gnstrodermus which Is therefore 
the true. Corydoroa It iliercfmu becomes necessary to give the genus 
with unnoted thoiex a new ^entile mime Tins I piopost shall lit Ostco 
gnslrr The type is the Cm ydor 11 eg tee of Stemdaclmer and the only 
other species which can bo [Muilivcly assigned to it is according to 
Eigcnmann, Ibe C tplti dent Casteluau 

ICIITJIYOt > I’HALI 

Prof Gill baa called my attention to an error which occurs in my 
paper on tho classification of fishes published in 1871 in the exchanged 
places < f the geucm Monoptcrus and Bymb anclius 'I lie. eliaiscli rs of 
the one are by an Inadvertence ascribed to the oilier by an accidental 
exchange of the names 

8tmbbawcuid<b 

Bymbiumciiub marhOhaiub Blocli 

HAPLOMI 

CyPRIKODOBTII)^ 

Gibardlnus CAUD1HACUI ATus Hensel p Arch f Natuigeech 1870 p 382 
Von Jhrlng ‘runwatierf • ltto Grande do but 1893 p 28 

Depth of body a little greater than length of head Dorsal fin origins 
ting above middle of anal Stales 28-8 Radii D I 7 A 10 Eye 
one third head exceeding length of mu7xlc and 1 5 limes in interorbiial 
width bcales between Interorbiial space and dorsal Ad, 18 Yellowish 
with a black vertical spoL on the thirteenth scale from the caudal fin 

PERrOMORPHI 

ClCUMOC 

Crbhiciohla lkpidota Heckel , btemdachner, Sttzber K Wien Akad 
Wu« . 1874 p 22 

Numerous specimens, evidently the common perch of the Jacuby 
Chkbioichia lacuutrib Oust SLelndscliner, Bitzber K Hun Akad 
Wtu , Deo, 1874, p 18 

Form elongate, body compressed profile gently dccurvcd from the 
flratdonal ray to the upper lip which Is less produced than the promt 
nenl mandible The length of the head Is contained in the total 8 80 
times, and Into that of the head and body three limes Depth of body 
contained In total 5 5 times, and Into that of head and body 4 8 times 
Eye not large, entering length of head 6 B limes , twice in muxxle with 
out ohln, and 1 8 times In lnlerorbital space, which Is slightly convex 
transversely Beales those of the lateral line fewer than those of the 
transverse rows, for the reason that on the anterior part of the body one 
lateral line scale Is bounded by three scales of ths transverse rows, and 
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on tho posterior part of the body oni literal line scale corresponds to two 
transverse rows Thus tbo IrnnBvcrso rows number 74 while llioro an 
only 40 In tho lateral line 1 In rndn l> \\ 14 A 111 'I V I 1 
P 17 Color brownish above and yellowish In low in ale hoi Bides of 
body and bead with dorsal and anal fin railur spur tly spitted with 
small black spots A much larger black h|h>i at the base of the caudal 
fin which is not light bordered A black band from the ej e the open u 
lar border, and another very dialinct one from tho eyr lownwards at ross 
the cheek Paired tins uniformly yell mult 
Total length, 11)6 mm length to bast of caudal fln IDS uim length 
to tame of anal 116 mm length to base of ventral 80 inm length to 
base of dorsal (axial) S3 mm 

The n uni her of transverse rows of scales is intermediate in the genus 
while the number of those traversed bj the literal line is smaller than is 
mentioned by authors as occurring in any known species Tlu pronil 
nence of the lower Jaw approximates a character of tho 6 facial Cope or 
the upper Ama7 in but in lliaL species the top of the head is flat and lion 
zonlal and not convex and decurved The scales are also 1 irge r 
But three B|>eclmi us of this fish were taken by Mr Smith The small 
est measures 1 d7 mm in total length and differs as a younger individual 
in the larger eje which enicis the head 4 7o times and e juals the Inter 
orbital width Radii I) Vtll 1J A III 9 Scales a the transverse 

series twice as numerous as those of the lateral line posteriorly and thin 
times as numerous anteriorly Besides the black specks there is a row of 
eight dusky spots on the side of the body 

Oboph&oos qymnoqknim Ilense , Are h fv> Naturgtneh 1870 p 61 
Von Hiring Suuwauer Fiteht von I ho Qrande do Sul 1891 p J1 
I find four species of Oeophagu* In the Sinub collection which difhr 
u follows 

a Cheeks naked or needy so 

Profile nearly straight eye one third head , caudal fin emarglnate an il 
soft rays 8 body oval smaller O gymnogmyt 

Profile of skull strongly convex at orbit eye one third head , outline of 
body contracting from first dorsal spine posteriorly caudal fln iron 
cate, anti soft rays 8, smaller .. 0 samurai 

no Cheeks scaly 

Profile straight preorbllal bone wider csudal An truncate anal with 
eight soft rays, eye one fourth head 11,83 smaller 0 brathyurut 
Profile straight, preorbltal bone much wider eye more than four times 
In head , body oval, 11,08 , anal with nine soft rays , caudal flu 

rounded, larger ... .0 branluntu 

In each of tha four specie* of Qeopbkgus here described, tbe Inferior 
bounding fold of the Inferior lip Is Interrupted at tbe middle line Tbe 
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lamelllform lobe of the flnt branchial arch is simple In the 0 qymnogtny « 
In G eamtinu and O braehyuru* Its border la divided Into digitate pro 
cesses In my specimen of O brat the neu the digitate processes are pres 
ent but rudlmental Ileneel has distinguished a species as characterized 
among other points by the absence of scales on the cheek Steindachner 
does not appear to have met with this condition in tho G braeUuntu yet 
he refers Ileusel ■ species to the lattor believing that the absence of 
scales from the cheek is an abnormalny probably most fkequmt dunng 
the spawning season I find tho character on the contrary l> be con 
slant in the eight specimens of G gymnogtnyt and 0 eamvrut which 
ate of different sises and ages and which are characterized by well 
marked peculiarities of the form of tho head and the body 1 he scales 
are constantly present in five specimens of the 0 brachyuru* which are 
of the same size as tli >se of the 0 gymnogenyt and G camurui and 
are associated with equally well marked s[>eclQc characters I believe 
with Von Jliring that Hensel is right in regarding the character as of 
speciflc value 

In the Geophag it gymnogenyt the anterior border of the orbit Is as far 
from end of murrlc m the posterior liorder of the c rblt Is from the con 
vexity of the opercular border Profile nearly straight dorsal flu not 
scaly at base Cheek naked except a patch of five scales between the 
orbit and preopercle Preorbilal bone a little wider than tegumentary 
orbit Beales jt Fin radii D XIH 11, A III 8 Body deep the 
8 

depth contained in the length to base of caudsl fln 2 83 times length of 
head In ihe same three times Pectoral fln reaching first soft ray of anal 
caudal fln openly emarglnate 

Color brown each scale with a paler centre A dark brown spot 
extends over the dorsum immediately In front of the dorsal fln and 
eilends to the lateral line on each side Two dark spots below the spl 
nous dorsal fln and two below the soft dorsal abovo tbe lateral line A 
dark spot below the lateral line behind the superior opercular angle and 
another on the side below the rays xl and ill of the spinous dorsal Dor 
sal and caudal fins dusky with rather numerous oval and round pale 
•pots A dark spot on snperlor part of operculum and one below eye 

Total length 107 mm length to base of caudal fln 8T mm length to 
base of anal 08 mm length to base of ventral, 88 mm length of bead 
side 20 mm 

One specimen 

Qkofhaousoakurus« p nov 

Anterior border of orbit more distant from end of moule than the poe 
terlor border Is from oonvex border of operculum Profile strongly oon 
vex at and In front of the orbit Form most elevated at tbe base of the 
donal On, then tapering posteriorly Cheeks naked or with one or two 
obeenre scale* Preorbilal bone a little wider than tegnmentary orbit 
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Scale* j* Fin radii D XIV 10 A III 8 two out or seven spcci 
7 

men* with tho dorsal spines XIIf and two wnli ihe s It mi of the anal 

9 Cau ini flu truncate Groalrst depth entering length minus ctudal 
fln So times lingth of head In same time times DmmUer of eye 
entering head three times Pectoral fln reaching first soft ny i f anal 

C dor brown each scale with a paler einlre Ihe spitting is similar 
to that of the 0 gymnogeni/i except th it the dorsal rtgi n la dusky md 
without well defined spots the saddlo shi| ed black spot In fiont of tl o 
dorsal only remaining Uelow the lateral line on tho mi Idle of the si le 
is a strongly defined spot and trie es of one heh nd the cpicl ivii le aie also 
visible A dark htr below the orbit which is absent from most of the 
specimens which have been somewhat bloaclud by aleolu I Fins 
spotted as In O qymnogtny 

Total length llmm length to base of caudtl fln ”2 mm length to 
base of anal 48 mm length to base of ventral 2(1 mm length of head on 
side 34 mm 

Seven specimens This speues la near the 0 gymno/eryt but dllfers 
much In tbo firm of the bead aid body and in the number of the raya of 
the doiBal fln 

GEOPHAGUfl BRACK TORUS sp nov 

Anterior border of orbit about as fir from the end of the mui/le as 
from Hie convexity of the operculsr border Preorbilnl bone distinctly 
longer than diameter of tegumentary orbit Profile straight slightly 
concave at orbit Form of body to caudal peduncle an oblong oval 
l'< 

Cboeks with flvo rows of scales below orbit Scales j Fin radii D 

XIV 9 A III 8 In two specimens the doraal rays are XV 0 and XIII 

10 and In the latter specimen the anal rays aro III 0 in a thin speci 
men the anal rays are III 7 Caudal fln truncate Greatest depth 
entering the length minus the caudal fln 2 2 times length or bead enter 
lng the same 3 78 times Diameter of e) e entering side of head four 
limes 

Color In alcohol brown the dorsal and anal fins blackish The color 
of the spinous part of the former Is varied by the presence of ol llque spots 
of a pale color which form stripes running upwards and backwards 
These transparent spots are wanting on the anal fln A black spot at 
base of first dorsal rays , another below the lateral line below the middle 
of the spinout dorsal and a black bar below the eye 
Total length, 97 min length to base of caudal fln 70 mm length to 
base of anal, 09 mm , length to base of ventral, 80 mm , length of head 
28 mm 

Five specimens This species Is well distinguished from the species 
previously described, by the smaller eye, and an abbreviation of tbe body 
fboo ixn fhilo* eoo mm 144 h puxtbd march 0, 1894. 
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posteriorly Tbo latter character reduces the number of scales of the 
latoral line and alters the relatlvo proportions generally Thus the length 
of the cnudil peduncle equals that of the prcorlriial bine to the orbit in 
the Q qymnngenj/t It equals till length of that bone plus the diameter of 
tho orbit The coloration of the flus Is also peculiar 

Qfophaous Buasnnssts Quoy ami Ostraard , Btcindschner SUtb K 
Wim A bid 1871 December p Id 

Anterior border of orbit considerably farther from the end of the nuiz 
ale than the posterior birder is from the convex edge of the operculum 
The middle < f the length of the head fulls near tho middle of tin pnptl 
Profile straight and steeply descending Prcorbital bone 1 75 tunes os 
long os the diameter ol the orbit Checks with five rows of scales 

Form of body oval a little higher In front Scalos 2s Fin radii D 

W II A III 0 Gieitcst depth two and one third times In length to 
liase of caudil fin 1< ngth of luad In suuc two and Ibrer quarter limes 
Diameter ot eye entering head 4 06 limes and twice in the mterorbnal 
width measured over its strong convexity Ciudal fln rounded trun 
cate In the middle its bisal portion scily throughout 

Color light brown in ahohol cadi schIo with a paler centre a large 
black spot below the lateral line npp ante ihe middle ol tho spinous dor 
sal fln A few scattered pearl blue spots on the operrulum and on the 
■calea posterior to it Caudal fln spinous doisal and base of Boft dorsal 
dusky tbe caudal wltb oval transparent spolB and tlie spinous dorsal 
with a Tew oblique transparent streaks directed upaaidi posteriorly A 
few round transpaient spots at the posterior base of the soft dorsal 
Paired fins unspotted the anterior rays of the venlntls dusky 
Total length 103 mm , length to base of caudal fln ISO mm length 
to base of anal 103 mm length to base of controls 58 mm length of 
head. 04 mm 

Thia spe< les agrees with the 0 gymnigtnyt and camurvt in Us scale for 
mula and with the O braehywrru in its scaly check and coloration II 
differs from all of them in the more posleilor position of the eye and 
length of preorbital bone, and tn the slispe ol the caudal fln In some 
respects It agrees with the Qtuplingu* n itroltpu of Qunther * but In that 
fish the eye has a much more posterior position There is but one specl 
men of the 0 branlttimt in the collection 

Acara txtbamkra ITeckel Brant Fluu Fuehe, Ann derWten Mui , 11. 
p 841 Btelndachncr S%Ub«r Wwn Akad , 1873 January p D 
Numerous specimens Dr Stelndachner having endeavored to ahow 
that the A flatUabrb Cope, Is Identical with this species I embrace the 
present opportunity of making a direct companion With live sped 
• Oaial FWxt Brit Mm tv p HI 
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mens < f the A fitultbrt* bcf ire me I fln 1 tlint there sre bit la o r «i of 
scales on the check one low < n tin inkri r 1 mb f tl c \ ri pcrcli and 
one on the inuropeicle as I have floured and dtscnhLd In A tetri 
mei t there are three rows on the check an 1 n ne n lie pre |x ulu ui 1 
interopercle os described by Steludiuliner The priorbiul bone is only 
(hi the liamcler of the oibit in A flimlubru as intley um,cr A tin 
men The front between the orhiU Is alia lutely Hi in A flntlibiu 
while it is convex at the borders in A left imera All the spte mens of 
A fiavtlabru hare WI d rsul spines In ill the 1 iwor lip is c irpcu 
ou&ly yellow a cluirac ter not present in the f telramei t in my t Heel in 
nor descrilied by uuth irs 1 he absence of this characteristic maik is the 
only fault In my fl D ure * 

Acara aoiochtiion Gtlir Blelndacliner Stttbir K H'u.n Ak.il 1874 
December p 4 


BUM M Ain 


Tho species enumerated in the preceding pages are distributed in fami 
lies as lollows 


Clupeidm 

Cbaratlmda 

Sternopygidie 

Bilundu) 

bymbranchidn. 

CyprinodontldcB 

CichlidiB 


N w W 

T tel (iti era Spt ' 
1 0 0 

15 t 8 

2 0 0 

14 0 8 

1 0 0 

1 0 0 

8 0 2 


Total 


42 3 17 


Besides the addition of seventeen species to the fauna of the Tacuhy 
nver five genera are intiodaced I oar of these are Charscinldn. viz 
Asiphomchthys Chorimycterus Diapoma and Pseudocorynopoma Of 
these tho first three are new to science and thi lost has been previously 
known faun the drainage of the La Plata only The fifth genus is 
Sternopygus which has not been enumerated by previous authors as 
found in the Jecuhy nver 


KOTB 

Mr Smith obtained near Ohapada In Malto Grosso from the head 
waters of the Paraguay lelragonopteru I bssafus bteind and T mount 
Boul From the head waters o( the Tocantins not (hr from the same lo 
entity be obtained a species close to the T eauitmaeulatut Glbr 

• Awmb Aeadmy flkfla. UTC p US PI si Fig 4 
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EXPLANATION OF PLATES. 

Flgurea all natural size unless otherwise stated 
Plats IV. 

Fig. 1. XipKorKa mpAui braehyciphalta Cope ; a. head from above. 
Plate V 

Fig. SI. Anpkmiehikgt lUnopUrvt Cope 
3. ChorimycUrui ttnvit Cope. 

4 Dittpoma ipteuHferum Cope 
0 Teiragonopttriu pliodui Cope. 

Plate VI. 

Fig. 0 Tttragonopltrut jamhimiiM Cope. 

7. TetragonopUna latie*p$ Cope, 

B, Tttraganopttrut rigtnmannionim Cope. 

0. OkirodoA monodon Cope. 

Plate VII. 

Fig. 10. RkamdeUa ttraminea Cope. 

11. HUonotui leptoekilui Cope, a Head from above | natural size , 
4. Head from below. 

19. Hitonotu* laetor Cope. a. Head from above | natural size, 
4. Head from below. 

18. Olodmdut fleailii Cope, a Head from above f natural size , 
4. Head from below. 

Plate VIII. 

Fig. 14. FlecotUmvi <up(logmtfar Cope, } natural size. a. bead from 
below x J. 

10. Lorioario tadta Hensel, from side. a. From above; 4 From 
below | natural slse. 

Flats IX. 

Tig. 16. OUcindt fimbriatu* Cope. a. Head from above X 9; 4 
Head from below X 9. 

17. QtopKagui aeiaww Cope. 

18. Otopkafutbrnckfunu Cope. 








n*ek*pendfl t. 
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On the Structure of the Skull in the Pleeiotaunan Reptilia, and on Two New 
Specie* from the Upper Oretaceoui. 

By B D Cope 

(Read before the Amertean Philosophical Society, February t, I8O4 ) 

Prof 8 W Wililslon has described In the frocetding* of the Kama* 
Academy of Science for 1800, lbs skull and part of the skeloton ot a 
Pleslnsiiurold from the Niobrara Cretaceous of Kansas, under tho name of 
Cimoliaeaurue enoui Through the Kindness of Prof. Wililslon, I have 
hail the opportunity to examine the specimen, and 1 have been able to 
make some observations on the structure of the skull, which supplies an 
Important desideratum In our information on the subject. 

In a paper In which I endeavor to trace the homologies of the cranial 
bars of the Reptilia,* I ascribe f to the Sauroplarygla a single postorbiial 
arch, and slate that the available evidence is to the effect that this Is the 
zygomatic I remark, ''The supratemporal has ho anterior connections 
according to this author ” (Von Meyer on Nnthoeaurua), " and the supra- 
m as told Is not described. From all that I can gather from Owen's figures 
and descriptions of Plasloeaurus, the structure Is the same, wbloli is con¬ 
firmed by observation on such Imperfect specimens as are accessible to me ” 

Examination of Wllllston’s specimen shows that there la but one postor- 
bltal bar, and that thU Is partly tho zygomatic, since it extends to the 
distal extremity of the quadrate, and encloses with It a small zygomatic or 
quadratojugal bone. But the posterior pan of the arch Includes also a 
large supratemporal, as In many Teslndlnata. Above the supratemporal, 
and forming the parietomastoid arch, lathe separate element which I have 
referred to In the above quotation aa supratemporal, but which It Is now 
clear la the sapramaatold. It la then homologous with the element In 
Ichthyosaurus and In the Cotyloeaurle, which I have onlled by that name 
This discovery enables me to demonstrate the correctness of my supposi¬ 
tion made In the paper already qnoted (pp lft-ft)), that the postero-lateral 
process of the parietal bone, so characteristic of Bphsnodon and Lacertllla, 
really Includes the supramsalold element. There Is no question abont 
the distinctness of this element from the parietal In the ClmoHasaurus, and 
the autnre la shown In the outline figures given by Wililslon In his descrip¬ 
tion referred to. The suture between It and the supra temporal Is not so 
dlattnet, bat la nererthelaas visible. The tblfowlng figure Is copied from 
Wililslon, with the sutures Inserted aa I observed them. 

* "On the Homologtn of the Posterior Cranial isefcs In the BeptOla.” Ihm. Atter 
PMoe. ate., less, p. U. 

tl» a..* a. 
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I embrace tbe pretont opportunity to correct an error Into which lined 
veitonlly fell when naming the elements of tbo cranium In tho Coty 
lotauriu in the ussy abovo quoted That segment which forms the 
lateral angle of the superior table of the skull in tbe Golylos turutn rep 
tiles the Stcgtcophalous batraclilana and many Ashes is then termed the 
01 interc ilniti etlei Cuvier It is however not lus lnlcrcalare hut his 
external occipital This Is the epioticnf Huxley hut ns it la not homo 
logoua with that element in llio lUptilia it requires another name I 
piopooo that It be rolled the o» (ibulare or the tabular bone I do not 
know of any reptiles other than the Cotyloaau na In which it Is present 
(sco PI x l ib ) 

I refer In this connection to a taxonomic question which depends on a 
correct knowledge oflbL posterior part of the Reptilian skull Huxley* 
referred tbe Trluaslo geuus Tclcrpeluu to llio Larerlilts ai d I afterwardsf 
endeavored to show that this genus together with Rbynchosaurus 
Hyperodapedou and Saurosturnum belong to the Rhynchocepbalia In 
this I have been followed by most authors who have since treated of the 
subject After a itudy or the cranial arches I became convinced that 
theae genera could not he Rhynchocepbalia,} since they possess but one 
poalorbltal bar wlille the Rhynchocepbalia possess two In the papen 
cited below I placed them In the Tberomora in the subdivision Progano 
taurla aud associated with them the Proleroaaurdds It baa become evt 
dent that ibis is Ihelr true posltloa, and that they are not far removed 
from the Aaomodonlla, with which they were nearly contemporary in 

• QuarttrlyJovn Boaloo Sorter* London ISM p 49 

tPnmdi Sour iwe Adv Set 1870 Vol viz p S41 

I 8/nopdi of Hie Funnies of Vertebrate Antrim* Milanme Oet 1BSS SyUak as 
nj Ltttura on lerUbmta [sue Paua^taida Jolj 1S9] p 88. 
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time It ii doubtfhl whither tin ftmily of the Mcsnsnurid c on which 
the Progaiiosauuan ordci «u fmu 111 by Tlitr really 1 < 1 ngs to this 
Bcnca wlille tho genus Prorol plion Owen pr >1 nlily does 1 ills gi mis liaa 
been regarded ns tin type of i group tho Pi Holopli min i by Soeley and 
tho genua Proterosaurua has been made the type of another gionp by the 
Hint aulli >r under the name of Pioloinsnuria I have bIi wn that the 
poalorhital liar of the Ptlycjsuiiii (7 Then l>nta)ia hirer nt fnintliat 
of the Anomod intii and tint the ( otylosmm (l’lmni mi) la tiiLmly 
distinct aa in order The Thciomiia as in idir will thin imlulo the 
suborders PI ico lontn Protcros curia an 1 Anoni at infa 11 k pi hleiiiali 
cal g< nt ra above named will nil full within th< limtlaof the 1 ruiemsauna 
aa I h ivc defined it under the name of Proganosaurta 

Tubai iiias cmtniosus gen etap no? 

Char gen Cervical vertebra short with the parnpoplijsis and dia 
popliy sis distinct at thn bass and artitulating fitely wiilt the untiuin 
Articular fucea of the cm true n cave in the cervical and dt real rtgi ns 
Suture of nt uiul aicli with centrum peialstcnt 
The limlia of this genus are n >1 certainly known The tlirci vertebra 
on wlueli It is established were t mnd associated with a conai h mbit n ini 
her t f t ho verlf hr e of 1 laamosaurua anil a number of b >non of the an lit a 
and extremities The profit r location or the Inttt r lisa notj et been made 
Tbu u a short necked gums and net. I not becompirad especially with 
Plesmaaiutis 1 losmnsaurus and Polycotylua It tliflara fmm L r in iutc» 
Orophosaurus find 1 nnacromerum In tho dislmctneita of tho basal pirla of 
tho dia and pampophysea and from the first two in Ike ationg loncavily 
of the vertebral centra It approaches noarest in its veitibril thonicters 
to Pliouurua but here tho dorsal vtrttliiD are ampliiplatym aa in 
Pleeloaaurua I nolo hero that the vertebral characters of 1 rinneromenim 
Cragin aa described by him * agree with IhoBe of Orophoaaurua f 

Char »pee\f Cervical Centrum a regular transverse wide oval without 

lateral longitudinal angulation Dia and parapopbymal facets c imjirt sued 
ao aa to he vertical and occupying a line from near the level of the inferior 
face to the base of the neural arch and fused together at their bases The 
baaea of the dia and parapopliysea (which are lost) were thus vertically 
compressed, presenting a character different from tlial of any rieaiosaurold 
known to me On other cervlcali than the single one preserved this clinr 
actor may not be ao pronounced but It ib not likely to have been entliely' 
wanting on any of them The outlines of the dorsal vorlebral centra are 
circular, and the slightly ooncave sides are without angulation The 
fossa for the neurapophyais Is an anteroposterior oval, which does not 
extend over the entire length of the centrutn Arches lost, except the 
bases, which adhere within the fosse An epiphysis like band of ver 
tlcally lined sorbet, narrows the median longitudinally lined surface of 
* A pterions (MogtM 1888 p 401 1891 p 171 
t Anurlcm NaturaU* 1887 p 86 X 
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tho middle portion of the surface of the centrum especially at the midd'e 
line below where It la thickened A large foramen on each aide of the 
middle line below and a large one below Hie parapophyBis in the cei ▼ cal 
and below the neurap iphyala In the doraal centra 8 >mc smaller ones on 
the ai lea of the dorsals Surfaces of the centra smooth Neural canal 


narrow 

MtaturtirunU mm 

/ anteroposterior 40 

Diameter* of cervical centrum < transverse HO 

( vertical 76 

Vertical diameter of common base < fdia and parapophysis 07 
Dial, etera of bate of parape pbysis | ” 

{ an ten posterior M 

transverse 00 

vertical 05 

Width f neural canal at boae 10 

Depth of concavity of t entru m U 


Tills IB a species of large sire the ugh not equal in dimensions to the 
known species of Llnsmi saurua It was found In the upper Cretaceous 
bed of the Pierre epoch at the Big Bend of the Missiuri river in South 
Dakota It was presented to the Academy ef Naluril ‘'ccncesbyMr 
John II Cliarlca ol Bioux City together with the remains of FI isniosau 
rus bel w mentioned I wish to express my sense of the obligation under 
which Mr Charles has placed the Academy and myself by Ills liberality 
in this and other matters 

hiLASMOBAURUS IMTERUXDIUS Bp nOT 

Established on a senes of nineteen vertebra of the cervical and 
anterior dorsal regions of an Individual from the Pierre formation of South 
Dakota 

The vertebral centre are the shortest known In the genus approaching 
the Clraoltasaurua in proportions The median and anterior cervlcals dls 
play the compressed form eharectenstic of Elaimosaurus although they 
are ahorter than in the three known specie* of that genus The posterior 
median cervical vertebra are depressed but the centre of the posterior 
members of that series are leas depressed and they Increase In length less 
rapidly than they do In depth 1 hey are shorter absolutely and relatively 
than In the E oruntalu Cope, to which this specie* is most nearly related 
In the anterior dorsals the depth exceeds the length of the centrum while 
In the B orunCalu the depth Is about two thirds the length The oervt 
oals exhibit an angle of the lateral surface about half way between the 
dlapophysis and neurepophysls The angle disappears on the anterior 
dorsals The superior and inferior outlines of the articular faces are not 
e margin ate or conoave medially, wbloh they are In the B <m*ntalU 
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The lateral wall* of the centra neir to tlie articular faces m in uked with 
strong lather sharp I id goo which an separated ly grines f aocral 
tiuicH their width 

Me uuremr it» mm 

/ anlcr pistcri r 'll 

Dm mete re of an anterior cervical ) transverse 44 

C virtual 4) 

/ anterop stir or 7H 

Diinutors of a median rervlcal < transverse ”0 

( v< rlical ( i 

r anteroposterior "H 

DiameK re of a posterior rcrvicil } transverse 107 

( vertical St 

r anterop istirii r 74 

Dmnatcra of an antenor dorsal < transverse 00 

t veitirnl 00 

Tliospcr mien was found with that of the Kmbaphiat rtrcul tut at the 

Dig Dcnd ol the Missouri in bonth Dakota and was presented lo the 
museum of the Academy of Natural Sciences by Mr John II Charles of 
Sioux City la 
Elabwohaurub sp 

Prof N II 'Winchell sent mo for < xamination a portion of the xcitclirnl 
column of a Plesiosaurold fiom the Niobrara Cretaceous ol Dakott (exact 
locality not known) which consists of f irty three centra and poilions ot 
the arches and limbs It is one of the shorter necked forms of tin gt nut 
resembling the K \ntermrdiue In llio proportions of its eervicnl verulirm 
The dorsals aie relatively larger hut they are all with most ot the ccrvi 
cals so distorted by pressure that U is impossible to charaeterire the 
species 

Ext LAMATJON OF PlATF 

Permian and Trlasslo Cotylosouna and Stegocephah 
Fig 1 If letodoneaurve gtganteui Jaeger nat size fiom the Trias 
of Germany From Fraaa 

Fig 9 Chtlunyi rapuieru Cope , A nat size , from the Permian of 
Texas 

Fig 8 Panotiehut megalopi Cope , nearly nat size from the Poimian 
of lexae 

Fig 4 Pantglui oordatue Cope , nearly half nat size from the Per 
mian of Texas 

Lettering 

Tab , Ostahnlare , Soe , Supraocdpltal, 8m Bupramaslold &t Supra 
temporal Z, Zygomatlo (qaadratojugal) , Pei , Postorbltal , Pof Poet 
frontal, P, Parietal, F, Frontal, Ftf , Prafrontal, J, Jugal Q, Quad 
rate , L , Lachrymal, Mx , Maxillary , N , Nasal, Pmm , Premaxillary 
rraoc mu philos boo. xxriu, 144 o priktxd march 24. 1894 
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Foretlt of Penneyleania 

By J 1 Rothiorl Botin lit Member of the Pennsylvania Forettry 
Commwnon 

(Rend befori the American Philoiophical Society, Mirch 2 t^H) 

Evict slit idles as to the forest area are ns jelmt avmlnble Tor the 
hlalc of Pennsylvania It is true that we can spoak with some cirtmnly 
of the ana of our State which is devoted to farming Intciesls Deduct 
mg tin* from the know n nn a of the State would however null leave nn very 
wide of an exact statement as t > the uli \ tuilly covered by a growth 
ol wood which is now or ever will lo productive forest land Then 
woul l remain unaccounted fir the up ice civcred by cities towns an 1 
villages by minis whrri the suifaco Is allowed lo remain unutilized 
because the wealth below dwarfs its importance and becauso the nui 
roundings are not favoiahlo to produc Ion of trees and lastly llieie 
would remain the tact that an en trinous percentage of the reputed wood, 
land Is now producing timber ol the slowest growing and hast valuable 
kinds of wood if indeed it should be designated as wood at all It will 
be howevei an approximate statement bised upoa the repotts of our 
assessors for the year 1802 to nn} Hint wo hive accounted for 16 350 887 
at res of cleared land and 0 l r i0 836 acres of woodland This Will St 
least fall 1} represent farming 1 md and the area covered by woody growth 
of some kind and may nflnrd a basis for compulation as to Hi* condition 
or things which ehould exist Ry Hu abovo slaltslics we ma} account 
for about 21 515 BOO acres of farm and woodland Ibis however loaves 
from four to six millions of acres of out State area to be accounted for ns 
tommg neither under faiming nor forest conditions at present Nomi 
nally wo liavo n< arly W per cent of onr area In trees, If we accept our 
assessors statements as a basis ot ralculaii in 

For convenience sake this paper will lit divided thus 

I The Kinds of Timber producing Trocs In Pennsylvania 

II Most Important Timber producing Areas In Pennsylvania 

III Configuration of tho Stale to Relation to Growth of limber 

IV Kates of Growth of Most Important Kinds of Timber 

V Obstacles to the Growth of Timber 

(а) Natural Obstacles 

(б) Obstacles due to Human Agencies 

VI Relation of tho Coramonwoalih to Forest Restoration 
VII Methods or Forest Restoration 

I Thf Kuros or Timbkr producing Treks ix Pbkkstltajiir 

The list of sneb trees Indigenous to our State, which are of sufflelent 
■Ise, or In sufficient abundance to be of commercial Importance, numbers 
seventy eight speoles and Is as follows 
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3 Magn ilia gl mca T 
3 Mignolia acuminata L 
3 Wignolla tnpetala L 
l I irlodeudron lulipifim I 
3 Till i Vmpncann I 
3 I Ilia lieler ph) 11a Vent 
3 Ilex opaca Ait 
3 Ilex monlu lit)rat 
1 A 4culm detail Ira M ireli ill 
< ifeiculus glalira Willd 
3 Acer Pennsylvania L 
1 Acer Biccliarlnum Wang 
8 Acerdasyctrpum fclirh 
3 Acer nilmim I 
l Negundn acemidea Mocntli 
3 Rhus Lyplilna L 
1 U binla pseudacacia L 
1 Oymnocl idns C ana lena ■ I nil 
I Qlcdilachii triicantho* L 
3 Prunug Americana Maraliall 
3 Prunui Alkgbanleuala Porter 
3 Pmnui gerollna Ehrh 
8 Pyni* coronurla L 
3 Pyrug Americana DC 
8 CralEcgUB cocci nea L 
8 CratJgua punt tala Tacq 
3 C ratagiia Crus galll 
3 Liquidambar Siyraciftua L 
3 Cornua 11 nda L 
8 Cornua altermfolla L f 
3 Nyaga eylvatlca Marahall 
8 Ovydendrura arboreom DC 
3 Dnapyros Virginian a L 

1 Fraxlnus Amoricana L 

3 Frailnns pnbeacona Lam 

2 Frexinua rlndla Mlcbz f 

3 Fraxlnua aambucifolia Lam 
8 Cblooantkus Virglmca L 

3 Catalpa blgnonloidea Walt 


Sweet bay or swamp laurel 

( ucumber trie 

U nbn.ll t trie 

Tulip poplar 

Biaaw i d 

White 1 mswo 1 

A nunc in li illy 

Miu.il. a I Uy 

Sweet buckeye 

Oh11 hue key e 

Striped ronplt 

Sugar maple 

White or silver maple 

ltcd or swamp mnpli 

Hox elder 

Staghorn sumach 

I oriiBt 

Kentucky coffee tree 
lloney 1 lcuat 
Wild yillow or red plum 
Allegheny pluin 
Wil 1 black cherry 
Crab apple 

American mountain nsh 
Scarlet haw or whitethorn 
Rlaekthorn or pear haw 
Cockg[ ur or Newcaallo thorn 
Sweet gum tree or bilatod 
Dogwood or flowering dogwood 
Altern ite leaved dogwood 
Sour gum, lupelo peppendge 
Sorrel tree sour wood 
Persimmon 
White ash 
Red aih 
Green mIi 

Black hoop ground, or water tab 
Fringe tree 

Catalpa Indian bean cigar tree 


Thu tree Ib not a native of Pennsylvania bat is becoming rapidly and 
generally naturalized and is likely to be of considerable importance 
For this reason I have included it la my lut 

9 Basssfras officinale Noes SaiiafnaS 

9 Ulmos fulva Mlohx Slippery elm red elm 

1 Ulmos Americana L . «. White elm, American elm 
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3 Ct HU occidcntalls L Hack berry nettle tree 

3 M in» rubra J Red mulberry 

2 PlntuiUB occidcntalls L Buttonwood sycamore 

i Juglans clncroa L Butternut white wtlnut 

1 Jugl ins nigra I Black walnut 

1 Carya alba Hint Shc)ll»rk or sbagbark Hickory 

J Carya sulcata Nutt Big shellbark klug nut 

1 Carya tomentosa Nutt While heart Hickory mother nut 

1 Cary i porcina Nutt Pig nut or broom Hickory 

2 Carya aiuuru Nutt Sw imp Hickory or bitlornut 

3 Betula lenta L Cherry sweet nr him k birch 

2 Betula luloi Mir hi f kelliw or gray birch 

3 Bulnln iKipulifoliu Ait Whlto birch 

3 Betula pipyrlfera Miraball Piper or canoe birch 

3 Betula nigra L HeJ or river birch 

1 Oslrya Vlrglnica Willd II p liombenm leverwotid 

8 Cir| inuB ( aroliniana Walter II irnbcam blue or water beach 

1 Queicus allm I While oak 

1 Quercus stellala Wuug Posl or ir in oek 

2 Quertus mscrocarpa Michx Bur oak overcup oak 

3 Qui reus bicilor Willd Swamp white oak 

1 Quercus Priuus L Chemnutoak roek chestnut oak 

1 Queieuu Muhlonbergu > ngelm Yellow oak chestnut oak 
1 Quercua rubra I Red oak 

1 Queicus coccinea Wang Scarlet oak 

1 Quercua cocci nea var ImctorlaOray Black or yellow barked oak 

2 Q lerrus palustns Du lioi Swamp or pla oak 

8 Quercus falcata Mlchx Spanish oak 

3 Quercus nigra I Black Jack or barren oak 

B Quercus liubricarla Michz Laurel osk shingle oak 

8 Quercus Phellos L Willow oak 

1 Caslanea sativa Mill Tar Amencana 

Gray Chestnut 

8 Castanea pumlla Mill Chinquapin 

8 Fagus ferrugluea Alt Beech 

There appears to bo no native willow of sufficient importance to merit 
a place In this list 

1 Pinos Strobus L White pine 

1 Pin us rlgida Miller Pitch pine 

Under the pitch pine the Pennsylvania lumberman groups what he 
noogmies as yellow tnd Jack pine 

8 Pious pungeni Mlchx f Prickly pine poverty pine, table 

mountain pine 


V Pinna Inope Alt 
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8 I*iii us mill* Mlchx 

3 Pmus nslnosa Alt 
2 Picea nigra I Ink 

1 Tsuga C anndcnsu Carr 

2 Allies balsarm a Miller 

2 Larix Amincana Miolix 
2 1 buys occidentals L 


Short lea veil yillow pine, yellow 
pint 

Norway pine red pine 
Black spruce 
Hemlock 

Bnlsun balsam (lr 
Ilackmalock larch tamarack 
Arbor Vila 


The above tree* I have divided into a drat sicoud and tlnr 1 (lass and 
designated the class by a corresponding figure to tin left of llio name 
Commercial im[Mirtance and Abundance art made tlie basis of this am 
flcial classifies!ion the only merit of which is Ihtt it a ill serve to 
impress certain leading facts 

lhe nomendttutc adopted is that of Gray s Mutual ofllitnni/ which 
will romun the popular authority until superseded by u more modorn 
book 


II Most Important Timber producing Areas in Pbnnsyivvma 

The words most imp irtant’ timht r producing areas are ofcourse in 
one sense, relative bee tuse they carry a twofold meaning i t important 
as to quantity produced and Important as to the uses made of each kind 
of wood In one sense we might consider hemlock and while pine the 
most important for Pennsylvania because the former is a cliirailtristic 
tree of onr State and the latter one of immense commercial importance 
We shall however us* the words more especially lu regard to the quanti 
lies product d on land which may be regarded as by nature better ad ipled 
to the growth of timber trots than to any other purpose 

This would naturally suggest the mountatnaicis of the Commonwealth 
It must be remembered however that an exclusive consideration of these 
regions would praclleally exclude the soil on which our best white oak 
black walnut ash, tulip poplar and linden have grown Furthermore 
land now of more value fur agncultunl purposes than for any othor uses 
might hy some change In price of crops or by othor commercial perturba 
irons be ultimately found of greater vain a In pioducilon of some quick 
growing kind of timber This chance is quite wuhln the limits of png 
albllity in the case for example of the chestnut tree If the fiuit should 
ever become as In Southern Europe an Important article of food and a 
stimulus be given to the production of choice varieties of tbo ti ee Indeed 
it Is by no mesas certain that we shall uot very soon have an example In 
the Increased demand for young chestnut as % source of supply for tannin 

Extending northeast from the southern border of the State through the 
central third is a region of varied topographical characters Much of It is 
mountainous and rooky, and but tor the passible discovery of mineral 
resource* and those already known, Is of no value exoept for the growth 
of Umber The actual area of the land of this ohancter la not yet 
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accurately determined, though it will probably aggiegote not low than 
8000 square nulea Once Ihu timber la removed from such land, under 
present conditions It becomes not only an unproductive area to the Slate, 
but too frequently a nursery of floods during the time of molting snows 
and In peilods of unusual rainfall Tho Commonwealth has, therefore, u 
double Inducement lo restore It to Its normal condition, elthor by direct 
care, nr by such wise legislation as wilt enablu tlic uwueis lo do so 

Whnt this legislation will, or, should be, dopends veiy largely on the 
condition of the owners of this limber producing area For evamplc, lu 
the State of New York tho mountain areas—Adlrondacks and Catskills— 
are comp trait vely Isolated Slate possession there seems not only the 
probable, but the natural thlug, when one considers that those same 
mountain regions are most linportint as water sheds for the eastern pails 
of that Commonwealth. 

On the contrary. In Ibis Btate the mountain areas are qullo too large to 
encourage the idea lUit they over will, or over should, become tho 
property of tliu State In abort, they will most likely remain In the hands 
of tho small land holder, and the legislation Intended for such areas must, 
lrom the nature of the case, bo chiefly adapted to bis needs 

Considering tho counties of the State alphabetically. It appears that the 
cleared and the forest acreage of the Common wealth Is as follows: 


Table Showing what Peretntage of the Kntire Acreage of Koch County it 
Timber Land 
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110 000 H TOO 121500 04, 9 4 

107 611 it 40 "01011 78 6 781 

40* 722 47 64 4T0 )h6 10 4 10 4 

302 274 | 157 HOI 452 81J 14 2 U 2 

110 '01 1 118 102 77 8)4 12 8 4)8 

*.01014 1 H-5(1 4 201 11 5 21' 

114172 18» bHi 208 808 bl 4 014 

841 107 

259 110 .29 100 488 MX 41 1 41 9 

14 45 118 010 481271 .8 8, .8 8 

.00W> 187 081 888 5 0 48 t 1 18 1 

110 182 77 1.. .11 W l'« 3 0 

22'0 >2 11700 .00 418 11 8 118 

51.16) 77 148 50)317 10 10 . 

180 7)1 n°2l JOb 014 0 1 !>J I 

172 1)2 18 m 212 611 18 7 18 8 | 

185 620 16 IJ. 0.112 8 1 8 1 I 

800 000 »MOO 68 401 10 '(. 

400 000 2 )C OOO 700 001) 41 1 HI 

187 088 210 771 (17 45) J7 ) J7 2 

16 1 666 29 870 401 7)6 )H 0 8 

128 151 185 1.5 272 480 40 8 I 4o 8 
172100 170 810 122 110 '2 8 , ,J 8 

2)41 782 12 044 281 026 4 2 4 7 

51 MU 15 2U 75 125 20 1 20 4 | I 

180 501 21 44 8 211 OT0 10 2 10 2 

184 6 8 82 221 26,770 50 6 10 6 

150 817 149 158 DIO 47' 49 8 40 8 

80 000 JOXI 8.) 000, 2 6 3 8 

25 051 118 472 141 '25 I 92 7, 92 7 

125 911 V2 019 07 8 890 1 81 4 1 814 

400 000 177 600 617,600 I 25 0 | 25 6 

112 KJ1 16 "22 1 ffl 0 5 72 4 I 114 

201 081 278 22 1 6)9 504 48 8 48 8 

121 472 147 881 26*) WJ 54 0 54 0 

810 801 159 231 478 012 22 4 3-7 4 

172 145 259 3j8 6II 701 41 41 

10 L 437 79 062 180 499 4 1 8 47 8 

188 668 160 006 (54 754 | 46 8 46 8 

850 314 174 671 424 985 1411 411 

422 637 64 110 488 766 111 111 

209 905 -6 720 420 62 > 6 2 0 9 

420 872 148 680 M0 513,26 1 26 1 

100 377 122 642 232 970 55 05 

480 217 112 338 543 5511 20 7 20 7 _ _ 
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2 (.outline not fully rtporlol 

21 have less than 2 > per cent of timber land 

27 ' more 21 leas than SO 


Total 25 510 213 

2» 110 ) 0 110 828 (3> 0 * nearly 
or 0 21 neatly 

Thirty five 0 10% <ftha lnnd reported in timher 


rrom the abive it Kill lie Been lint there are fifty two conn Ilea w i we 
area of timber Uni la leas than fifty per cent of that of the rounly 
There ire o( these seventeen whoso area is less than twonty per cont of 
llie entne arei ol the county 

On I he uili r hind there are fiur cmntns where the area Km lining in 
timber is at least seventy five percent of the enure icreagc of tin counly 
The assessors reports d > not represent the entire acrcagi of the c lunlies 
as a ruh Thoy arc also fiulty or lather misleading betause much of 
wh it is then ilissifled as limber land is not such in any present produc 
live sense limon an l Mifflin r nntios arc good ill islrations This re 
mark Is not designed to cast any discredit on their w irk There ire good 
reasons wh> they could make no nemier nppr mch to an casct statement 
and the wonder is that thej hive d mo s> well I rim four of the r mn 
ties d i txiet rep tit Ins been had It is quite clear tbit of this flirty flvo 
pir cent not less than oue fourth is prxluung nothing that should bo 
called limber 


III CoNriooRATtott or tde Statf ih Relation to the Growth 
or Timber 

In the present condition of all urn In this Commonwealth it Is safe to 
assumo that lan I whu h Is too poor to yield remunerative crops h id batter 
bo devoted to ibe growth of something else than the growth of cereals nr 
to put the pinposiilon more broadly agriculture on such ground does not 
pay lo this one may add another proposition which comes partly as a 
sequence of the first i « that land so steep as lo be farmed at a dlsad 
vantage nnless It is specially adapted to grazing tending to become Impov 
erisbed by the washing away ol the elements of fertility snd requiring 
constant restorative measures Is not remunerative under ordinary agn 
culture and therefore should be restored to growth of timber It Is to be 
obeervod that these statements are made not as a basis for any State Inter 
farence but merely as suggestions fir Ibe Individual land owner 
The moat Important timber trees of ihls State are white pine, hemlock. 
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white oak rock oak pitch pine sbtllhark and pignut hukory black walnut 
locust and chestnut Of these the whin pine is a Ine of wide gcographl 
cal range and ot equally wide p iwers of adaptation to c indihnnx oT soil 
and climate Originally it grew more or less commonly, tin ugh the 
Slate from the northern to the southern boundary aril moat abundantly 
along the central meridian It is especially noteworthy th it though its 
favorite locality was on the higher poorer soils where when onet 
cleared the land bnd little agricultural value that it Mill grow luxuri 
antly on some of th< lower richer lands What Lhe origin il 1 ite of re 
pioduelion over most of its area was cannot now bo answc red with cer 
tainly It is however safe to say tint on the a tl best adapt d to its 
growth in the ccnlial part of Pennsylvania one may expect to aeo a tree 
of ibis species grow In from fifty five to sixty five years to a diameter at 
two feet kIxivb the ground of (ruin eighteen to twenty two inches Such 
timber is not mature An inspection ol tho stump of one ft lied al this 
age will reveal tho fact that the tree was thin in tho most pi h 1 active 
period of its growth and hence that it was poor policy to sacrifice it the n 

The hemlock prefers tho rocky sides of our mountain gorges 01 a rocky 
hillside overlooking a stream Occasionally It appears la a deep forest on 
a flat by a stream It Is very scarce along the southern border of the 
Slate except in the mountains proper where it extends its range to the 
south 

If it were required to select a single tree which should he peculiarly 
representative of Pennsylvania Pie hemlock would probilily most fully 
be so Here to a greater extent than in auy other Stale It lias hern an 
Important tree in our lumbering lntcrc sis and no less important in the 
manufacture of leather Hera also Its most reckless destruction lias been 
witnessed where miles of matured hemlock forest havo been absolutely 
sacrificed for lhe lurk alone In this Stare also there are probably more 
mllessulltd to reproduction of hemlock than In any other Northern State 
In some respects the hemlock is peculiar for example the nurseryman 
finds no great trouble in raising it, growing it luto hedges or even Into 
Isolated trees Tot the experience or our lumbermen and the few who 
have tned to restore it as a forest tree has not been cnc ranging Of 
coune there are reasons for the different results mainly due to the fact 
that the forester works under conditions which sre mimics) to its growih 
and whteh to a large extent, the nurseryman can avoid Still the fact 
remains that the hemlock Is among the slowest of our forest trees in its 
early growth and when the shade under which It originally grew is dc 
strayed the difficulties of Its reproduction are Immensely Increased It is, 
however, of the utmost Importance to the OmmonweaUh that its resto 
ration be attempted first, because of Its Intrinsic value, second, because 
It grows and thrives on land which, but for It, would be almost valueless 
The hemlock Is, as s rule, a tree havlny but little up root Its roots 
spread out along or Just beneath the shrikes of the soil Yet as one or 
the biological marvels connected with this wonderful tree, it will often be 
moo AXiB rerun boo xgxni 144. r. fustid hobos 94, 1894 
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fouud attaining Its most vigorous growth and sue on a rocky hillside 
where then Is almost no soil in sight Of touise It Is dear that under 
such conditions it must have departed from its usual rule and sent its 
roots deeply down beneath the surface 

Tho while oak would probably come next in popular esteem It is 
however fairly a question whether tho rock ouk is n >1 of gieiticr cim- 
mercul importance to this State I lie best whltL oak as regards both 
strength and durability contrary to Hit general opinion comes from the 
rich alluvial lands To tho truth of this proposition both scieuct and the 
most Intelligent i \pcriencc testify Probably of all our important forest 
trees no species Is more roadlly grown lhau th< whito oak Mere aid 
tilde (so far at leist as our Stale Is concorncd) appears to be no obstacle 
to its growth Wa And it at tho leva 1 of tide and also at an elevation of 
two thousand feet and upwards It will fl urlsh along LIil mountain 
sides thou au 1 lcnly disappear as you reach the sleeper rocky slopes 
where the rock oak by Us abundcnco gives character to the forest I* 
can hardly bo suppised that altitude nl me has been tliL determining 
cause ollta disappearance Hie statement has already been made that 
white oak from lughor poirir soil was of inferior quality and this may 
Indie ate such a lack of physical vigor os makes it unable to cope with I he 
hardier rock onk and locust which abound on such situations Some of 
the most thrifty young white oak groves I have found in this State have 
been between the altitudes of one thousand and scvonlspn hundred feet 
above the sea lovol In such situations the soil however was loamy 
and with so few rocks that once cleared it might well enough have 
served for agilcultural purposes On the mountain slopes just at the 
foot of the steeper incline whole there is an accumulation ol loam 
washed from tho heights above tho growth of white oak Is often tho most 
vigorous This fact soem9 to obtain In our State without regard to alll 
tude and points again to the conclusion that for the most successful 
growth of this species, a ferule comminuted soil Is of the first import 
ance 

Rock oa’>, locust and chestnut form in ono sense a group by them 
selves—that Is they agree markodly la certain peculiarities of habit, 
being always lound associated under oerlain conditions, and yet on the 
oilier hand each able to thrive undei conditions which would be Inimical 
to the best development of the other For example they ell may be 
expected to grow in association along those mountain slopes where the 
Medina and Oneida sandstones appear neither altitude nor the rocky 
masses seem to prevent their growth Yet the limestone almost certainly 
exercises a limiting influence on the chestnut and possibly on the rock 
oak, while the locnst often becomes a very large tree on limestone soil 

The puoh pine may bo regarded as a tree of pliant constitution Its 
most cons loot home Is on the higher mountain areas or the Biata It is, 
however, to be observed that the reason why it now appears most fire 
qnently there is simply because It lias been largely extirpated from all 
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other sites The mountain tops are its remaining strongholds It ib 
however also found growing in the Binds of Iho bi nhore 

flu hickories fahellbaik und pignut) are trees ot lower ground The 
firmcrscldom leaves thealluilal Qits and though Iho lAltcr is often fiund 
on tht hlghorgrounds it seldom reaches the mountain t >p Wt re It not for 
Hit fat t til it 1< astern North Amt rica ib the onlj natural home of our most 
valu iblo hickories it would hudly bo woith while t r fur to place them 
among our in wt impirlint liees In fact their approaching senitit} in 
c >n met ion with tlicir issy repi iduclion is then stiongest thtim to nol ce 
litre \s a rule all the species of hickory dcmind a good soil—even 
though it may bo on a hilly kui fact 

Blick w ilnut has been of imp irlunte It is piadically exhausted 
now During tin season ■ travel I have seen almost none remaining 
that a ib fully matured 

The white walnut grows done; slrcams even high up on the mountain 
side but the blick wtlnut *ul lorn is fiund In a thriving tondilinn among 
the inckB of the higher sleeper Blopcs 1 lua trie (black walnut) 
appeini to griw aquilly well on limestone soils and oil alluvial (lain 
1 hough it seems to be aa averse to the Oneida and Medina sandstone 
regions as Iho rock oak chestnut and locust are paitial to (hem 

IV Rates of Growth of Mobt Important Kinds of Iiicrlu 
The rates of reproduttion and of growth in this country are both a 
surprise to a foreign forester It is with the latter of these that we are 
thn fly concerned lor tho more reproduction of seedlings is as a rule so 
vastly In excess of what the ground can support that the question is nar 
rowed down to rite of growth of the sui viving trees 
It is fair to lay down the general propositions that growth In height of 
our mire important species is mainly a question of envnonment and 
that wood production attaina Its yearly maximum about the close of tho 
second third of the average life of the tree 
The first of these Important propositions bears probably less upon tho 
weight of the adult tree than it docs on the character of the main trunk 
and on the spreading of the more important blanches In oilier words 
that tbe towering white pine, white oak or tulip poplar which lias grown 
up in a dense forest has probably about the same quantity of wood In it 
that the more spreading ipeclmons of the same species would have when 
grown In more open ground 

To illustrate the Importance of tho second proposition that the maxi 
mum wood production la about the elose of the second third of (he tree's 
life let us lor a moment consider the relative values of one fourth of an 
Inch ot new wood aronnd a stem whose diameter le etx Inchee and one 
whose diameter le twenty fonr Inches, the proportion would be as etgb 
teen te to seventy two, or to reduce It to a decimal, the annual wood pro 
duotlon of tbe smiller item would be but twenty five per cent of the 
larger 
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Thera la no apccies of tree whose rate of growth la independent of 
environment In (.icrmany fifty mine feet of wood is reckoned a large 
annual production lor an acre In this country there are ahunil int facts 
to provo that from one hundred to one hundred and twenty flvo cubic 
feet is not unusual for the same time and on a like area 

lo bring lli< question to a more prnrtu&l prescnUtion It is fm to nay 
that the average annual growth of a white oak on our mountain sides Is 
between one slum nth of an inch and one eighth A tree of the same 
species growing on the alluvial flats of the lowir Delaware or Susqne 
hanna w mid show an avemgo year s growth of from one eighth to one 
fourth of an inch The nick chestnut osk on the roeky side or a nmun 
tain w ll proltably require from eighty to ono hundred yeats in Pennsyl 
van la to attain a diameter of one foot 1 he same species of tree I have 
known to reach the name ai/e in forty five yeira on better soil Our 
common black oak illustrates the same pnuclpli in the lifetime ol one and 
the same tree ihus tliero are specimens in Centre county which grew 
wllli the average rapidity ol tho species for say forty years and llic.n 
suddenly coastd to grow and began lo die at the t >p lucauso their roots 
had reached a bed of limestone just beneath tho surface of the soil Bo 
too I have In mind spuimens of white and scarlet oak which under 
favorible conditions kept pace in gr iwth with sugtrand silver maples 
near which they wore planted 

A sec rnd growth sprouting from vigorous stumps (leve lops much more 
rapidly than the original growth where the toots weie smaller In propor 
turn to the tiunk This explains the peculiar strength and value fir cer 
tain mechanical purposes of the second growth wlnlooak in the nch lands 
of Indiana nnd Illinois It Is simply an lUuslraliou of the statement al 
ready made that the larger year s growth made a better lumber than the 
smaller (in the same species) 

As u rule we may say that a rentory will bo required to mature white 
pine hemlock anl the hickories Tho oaks will require half as much 
longer time Chestnut may be regarded as making a fair body of mature 
wood In seventy five years 

V Obstacle* to tbs Growth or Timber 
(a) JV Uural Obitadri 

These have been in part anticipated by the statements already made 
Among these, poverty of soil may be regarded as first lo Importance 
This, however is connected with an induced poverty dne to removal of 
an earlier forest growth w hereby on the steeper slopes the soil Is washed 
awsy more rapidly than It Is renewed Indeed one philosophical ob 
server has stated that If the forests were removed from our Pennsylvania 
mountains aad they allowed, for any considerable time, to remain with 
out trees, that reforestation would be practically Imposaible Whether 
this statement is, or Is not, true as a scientific principle, It Duty at least be 
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allowed Hiwt (lie difficulties of producing a m w forest growth would be 
Infinitely increased koilunaloly we arc to a vciy great i xtent exempt 
thus Tar from the fungal and inject foes which have produced *uch aen 
oux havoc In Cenli il I* uropc It is however witlun the limit* of probe 
liility that there may eotne a time a hen this immunity will oeaM. For 
example In the V llrondarka Ctrl tin of the cine boiriug Hots liavt to a 
liuiilttl extent been injured by the fungus which produce* Ihc clustered 
branches known a* wnrhea brooms nud In h niton rouniy of this 
St Ue one or mi re an all specie* of liectha have within (ho lasL three }cub 
killed consider ibli bodies of prtch pine liy burnwlng beneath the hark 
and dcslioying the young cambium layer on which the lilt of Die tree 
depends It Is eailinitod lb it in West Viigmia these same insects Inne 
destroyed $1 000 000 worth of timber in the laBt tour ) ears * Il is inter 
listing to note that an insecL an lug inislic to these beetles has been ft und 
in considerable numbers on the Infested trees lo whit extent they may 
succeed In boiling the beetle In check lemnlns lo be seen Hie must 
promising plan of treatment would seem lobe lo cut nnd hum every in 
fested lice Die fact that thus far the losect Invasion hna been slow nnd 
affecting only isolated clumps indicates the possibility of successfully 
heading it off If dealt with promptly 
The natui il tendency in this Stale is towards a i|x>ntanoous reproduc 
lion of forests This shows that the obstacles aie neither numerous nor 
graii e In character 

(b) Obtlatltt Duo to Human Agmaeo 

Thi chief obstacle here I* Are—operating now in one way and now In 
another—and caused by design often with malicious intent, or by ace! 
dent on the part of an individual or by a passing tram 
Fire acts directly aud Indirectly to prevent the growth of timber 
1 bus directly it kills the seeds saplings and often mature trees such 
as the hemlock and tbe white pine 

The most destructive fires are those which follow close upon the opera 
tlona of the lumberman Tho dtbrls left by him invokes tbe flame and 
furnishes the requisite fuel for It when once created One severe oonfls 
grot Ion, especially If on a steep hillside may not only blight the pioinise 
of a coming crop or trees but may lead to the destruction of the soil to 
such an extent that almost no plant life can flourish And yesr by ye*r 
the little remaining soil Is carried away by the descending rain until resto 
ration of forest growth seems almost Impossible Instances of this oondi 

• This note (torn Ur Charles W Johnson explains Itself 
Then era eevenl ipecies of boeUn destructive lo the pine* of Wert X tigtius the 
principal ooee ore Dcmirotemia JnmtaUo or The Dsstniotlre Pine Bark Beetle Hurt* 
Ml eni/ferapta* and IWoi racoffnipkm tbe latter I* tbe one we found In Fulton 
county The Clara* Imported than Europe la the Ciena /trmieartuo European Bark 
Beetle Destroyer' The one we found In Fulton county 1* alertly allied and to known 
silftawrtetusdsWs* 
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(Ion occur near the head of Long Hun In Clinton county and In por 
lions of the Ueech Creek regl n in C entre and Clinton counties 

hires are frequently ere i ted to destroy the young timber and to onrour 
age the growth ot grass fir summer pisturage for rattle 1 lie writer 
saw one such Inst tnre during the p ist se non where a in wt valuable body 
of young white pine was destroys l an 1 it soemod morally certain that it 
was by a Are starts 1 in tlio interest ol a sr ro of vagrant cattle Of 
ciurv. the rente ly for such a state of nffa rs might be prompt and sure 
Confiscation of such cilllo by due form of law whon f mn i wti bout per 
mlssi in on land of other pirtiis w uld cn I oneeftr all this burning 
There can lie no doubt tint a cinsi lenble pereonlage of forest Arcs is the 
result of absolute maliciousness I urerne c mnty ofxlils State but a few 
yearn ag furnishod numerous ex implex of whit wero doubtless t i bo 
attributed to tliisciuse 1 he cure here is by no means so umplo ns at 
Arst appears The remedy winch seems m Ml popul ir at present n t o tly 
in tins but other Stites i t antlinrir ng supervisors or other officers 
t) cell out men to supi ress forest Ares and paying them for their woik 
has been fiund by actual trill in saveral c mnties if tins Slate to be an 
Inducement to crento Ares on unseated lands It Is a humiliating admis 
si m but ills rli ir 111 tt those and other reg ms of our own Common 
wealth are not sufficiently law at I ling nr observant of ethical principles ll 
make this math *1 practicable The enactment or rigid and severe pens! 
statutes is a matter of d labtful vstuo unless accompanlol by a eostly 
machinery to fenet out and bring offenders to justice Opening of Are 
lines through the limber lands rilses the question by whom shall it bo 
done—at Individual or at Suit expense? Tliesaine may be said of keeping 
them open There tan bo no doubt that well kept Are lanes do render 
suppression of such Ares more easy evon If they do not interpose a cer 
tain barrier to their spread It will probably become more and m ire clear 
that timber protection and production in this Slate will be effective and 
cunmon Just in proportion os it Is made to the Interest of tho Individual 
citizen to guard and plant tree* Here wo came back to the most general 
of all principles under a popular government that laws are strong and 
effective only when backed by public sentiment and this may only be 
surely attained by an appetl to Individual interests This brings me to 

VI Relation or the Coemohwbalth to Forest Ristokatioh 

The first duty of government Is cither to perpetuate Itself or to lead up 
to tome htgfcei better form of government On Ihta hangs not only the 
safely of vested rights snd the safety of capital but the strongest tnoen 
lives to Individual thrift, industry economy and rectitude are found In 
the Idea that property acquired may be transmitted under protection of a 
stable government There Is no crime more unpardonable In the Individ 
ual than the treason which etriket at the safety of tho government Ie 
the act by which tbs Bute endangers its own prosperity and perpetuity 
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any less heinous? Tins reduced to its simplest teimsls tbo issue non 
before Itio Commonwealth Aliiady afiir but two hundred and Ally sW 
ywus of civilised ocmpincy Pennsylvania Is idled up>n to interfere In 
order to restore to a pr kIiicIivc condition and 11 protect against exlrsva 
gant use about oni eighth nr her area Tulare to set promptly now 
and wisely will onlail on the coming generalhn 1 >ss of rcsourd indi 
vidual suffering and increase of taxati >n to meet the demands o' paupi r 
lain These piopositiuns seem so cl< u in the light )f piesi nt ics mrcis 
and pnispeclive population that it is u wisle of words 11 disc uss them 

There are at least three thousind square miles In this Stati ti day 
whose only |Kissible function Is the pin lurtion <il limber There is at 
least an equal area ol land now cleaieil impoverished and becoming 
poorer (ucli year oa which cultivation has been attempted and pnven 
hopelessly unremuneialive which should bo civeied again by a forest 
giowth No other proposition piomIsos anyihing Unless these siv 
thousind h juare miles are kept in a productive condition they will In an 
absolute loss to the State and a onimued menace to much ot the prnluc 
live farming land 

The problem is one of grent magnitude Two and only two lines ol 
putihc policy me (tossiblo 1 be Aisl one is for the State to assuini eonlr il 
of such areas The sc< on Us f »r the tndivi Inal to be encouraged to maki 
these areas i roduetive under the stimulus of State direction and Slate aid 
Which shall It be f 

Where an area Is distinctly Isolated and as yet in an ummpiovcd con 
dillon in great pait on general principles it might lie wiser for tile btale 
to assume direct and absolute control of It because a far reaching policy 
could ho inaugurated which would look to the largeat results ultimately 
The necessity for such action would be more and more apparent if it 
could be shown that It was directly In the Interest of the Commonwealth 
that the State should he the possessor of the land 

The State of New "iork undoubtedly Is In that position today The 
wisdom of her acquiring an absolute right to the Adirondack region by 
Just and legal extinguishment ol all individual lilies will depend upon no 
other condition than what use she makes of tho land 

The Slate of Pennsylvania Is not so foitunatel) situated Her natural 
timber areas extend clear across from tbo northern to the southern border 
and almost bisect her territory Important rallwav lines run through her 
belt of natural timber lands Large rivers traverse them and thriving 
fltrau villages and towns occupy the choice? parts of these areas which 
sa a whole may be designated as almost exclusively natural woodlandy 
Clearly the State could acquire no righteous title, nor could she even If 
ownership were possible, administer an estate so broken and disconnected 
In an economical manner 

The remaining alternative Is to recognise the fact that protection end 
utilisation of these regions Is of the first Importance to the Commonwealth 
and to make it the Interest of the dtlsen to serve the State To this 
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proposition it l« thought no one mil ob|ect But at preient tlie Stale and 
the individual are absolutely at cross purposes so far as the llmbei lands 
are concerned lho township demands taxes for a protection which is 
not accorded for improvements which it does not moke and for profits 
which lho owner does not ret t Ivo 1 lie facts are at hand to show that in 
certain pomonsof tlic state limber land which Ims yielded the owners 
nothing for thirty yean lias m that period paid more in the way of taxes 
than the land could be sold for to d ty Is it strange that to save them 
selves the owuers of such lauds should remove the limber and reilizo 
what they ran tin n abandon them lather than piylht taxes? This sumo 
timber would be worth much more to the owner if allowed to stand 1 lie 
township which drum the mnn to remove this limber then to abandon 
the land loses at once taxes for present use and resouicesof lulurc value 
It requires uo aigumeni to prove that Lins is a false policy 

We will briefly consider the results of & removal of laves from UmbeT 
land 

In the first place it would confer now value on those lands Owners 
would instead of wholly tbandiming them at least relam them Retain 
Ing thorn even unenred for there would something of value grow upon 
them Here and there a lice often n young growth o( forest trees and 
what was ot no vilue would comt n iw to hue a positive valuo, however 
small The owner would have an Interest and what applies to the mdi 
vidual owner would apply to the tommumly and the man who bj aeeldeut 
or by design fired 1 ind which was producing s imelhing and costing noth 
ing would soon be a marked person Public sentiment instead of looking 
almost with IndllTeience on woodland files would Iveoome actively lulerested 
In their suppression Fire laws wou'd have what they do not now have, 
support, and the law which hitherto was a dead letter would become a 
living real thing Bo much gamed os umber was becoming scarcer, the 
nest incvuablo step would be to Increase the quantity of timber produced, 
to Improv e Its quality and to diminish so far as possible the time required 
to mature it as well also sa to make the maturing forest pay for ita own 
maintenance 

Here wo have at once the germ of a forestry system It would hare 
the further advantage ot being a system developed in harmony with our 
own environment It is probable that In a qaarter of a oentury we should 
be further on towards snCcees tusn If we tried to adopt and adapt a foreign 
system to the conditions ot a popular government 

Not only would the sleeper rocky hillsides respond productively to 
this new policy bat at once another element would enter the problem 
Lands hitherto taxed as farm lands but which were unremuneratlve, under 
cultivation would be planted In trees And from being cosily unproduc 
tlve lands, become productive land* entailing no coat The barren hill 
■Idee of this generation would have their virgin fertility partly restored 
and by the time they were required to produce orops for the larger popu¬ 
lation half a century lienee would be in oondiiloa to do so Then, w hen 
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(he aver&go farms have become red need 111 lire and abet Ur ay stem of 
agriculture inaugurated we might lio|ie they would bo prrvintt.il oun i( 
cleared from relapsing into the unproductive condition in which they are 
found now Piobably by that time timber growing as a legitimate 
branch of agriculture would be established among ub, and (hoy would bo 
found to pay < nough to warrant keeping thorn in timber 
Thera arc however, two sides to this question The Constitution of 
thia Slate reads thus Art ui 8tr 7 The General Assembly shall not 
pass any local or special law exempting pnperty from taxation 
It furthermore Art ix See / expressly declares that all taxes shall 
be uniform upon the same class of subjicls within the tomiorinl limits of 
the authority levy mg the tax and shall he levied and collected under 
general laws but the General Assembly nny by general laws exempt 
from lantion public property uhb 1 for publiL purposes artu il places of 
religious worship plates of burial not used or held for puvate or c rjm 
rate profll and Institutions of purely public charity 

■ Aer 9 All laws exempting property Iroiu tax illon other than the 
properly enumerated shall be Void 

It will be seen from this that as limber lands an. notln the favoicd 
classes their exemption tram taxation was clearly foibidden 
The Constitution however, distinctly recognizes the constitutionality 
of classification la persons sad things to bo taxed Art « S tt 1 alreodr 
quoted expressly declares for It In the phrase all taxes shall ho uniform 
upon the same class ol subjects 

Il may be an open question whether or not It may be possible to clal n 
exemption from taxes for timber lands on the grou nd that as they c illected 
water from the State at large as they aided in retaining the fertility of 
the aoil on land other thau that of the forest owner, they were in fact and 
deed "objects of purely publio charily, or lands used for nnhilo pur 
poaea," until the owner derived a revenue from them by the removal and 
■ale of wood It is, however, clearly within the power of the General 
Assembly to place them In a class by themselves under a specified mini 
mum rate of taxation because they are under different conditions of pro 
dnetkm and are wholly different from any other lands, and for the good 
of the Commonwealth require legislation different In character from any 
other lands 'Lawi enacted m pursuance of such classification and for 
such purposes are, property speaking, neither loeel nor special ” It Is 
equally clear that If tax were collected from each lauds classified as a 
separate class II would be under a general law, which specified no Individ 
usl, but dealt with a whole class of persons, all of whom were similarly 
conditioned 

Then again, even If tax were removed, or greatly roduood on timber 
lands the whole problem wonld not be solved, because this would deprive 
many portions of the Bute, where an excs« of timber over cleared land 
remains, of the fluids required for current expenses This difficulty Is a 
serious one, and unless the deficit be made good, would be an absolutely 
noo amu. pupoe eoo xxxxii 144 q. rurrm march 90, 1894 
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prohlbltoiy objection to total or partial exemption of limber lands from 
taxation 

Let us consider this problem from another point Tbe water which 
turns onr factory wheels and which Is used by our larger towns and 
cities whence docs It come ? As a rule from forest covered hill 
sides In remoter parts of the State The mills towns and citios seldom 
pay anything for it until it reaches their seats The men who own the 
land pay the taxes and receive actually less from it than those who pay 
nothing for ll Put tho proposition in its baldest form The City of 
Philadelphia pays nothing tor an element which Is essential to Its llle an I 
without which it could not endure a dty until it roaches ibo city limits 
Another portion of the community is taxed that we may receive our 
water free Is this fair f The coinpuris ms between air and water snpp y 
are not parallel No one is taxed for air wo simply ask tbit these oases 
bo made parallel by taxing no one f ir production of water It ib not too 
much then to say that the Stale at large Is the beneficiary of the wood 
lands Nor is it too much to ask that legislation bo granted by which 
such connlus of the Slate as ondura a hardship by removal of tnxes from 
their timber lands should bo relieved by tho Slute to the extent of their 
financial loss from this cause 

When limber comes to be removed it cesses to be a purely public bone 
flt It enleis Die domain or individual or corporate trade and should be 
taxed accordingly 

It is becoming more and more clear tlint officials are required whose 
duly it shall be to direct suppression of fires and to ferret ont offenders 
The law should be Imperative that ivory magistrate in the Commonwealth 
should n port through proper channels at each session of Conrt all he 
knows of forest finis since previous session It should be made a specific 
duly to any evasion of which a penalty in some form should be attached 
The Slnlo already allows annually a premium on trees planted thus For 
1200 to the acre during the first ten years ninety per centum of the tax 
paid on the same ground providing said premium shall not exceed the 
sum of forty five cents per acre For the second period of ten years the 
premium is eighty per centum, providing that the premium shall not 
exceed tho sum or forty cents per acre 

For a third and final period of ton years the premium shall be fifty per 
contum, providing that the premium so paid shall not exceed the earn of 
twenty five cents per acre 

During and after the second period of ten yean, the land owner may 
thin out hie trees to not lees than 600 per sore 'so long as no portion of 
the eald land shall be absolutely cleared of the stld trees ” 

Nurserymen or other tree salesmen are not Included to tbe benefits of 
this act 

Timber land which has been cleared may receive the tame premium at 
above Indicated, providing that notice hoe been given within one year 
from date of dexrlng of the owner ■ Intention to maintain sold land In 
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timber, the number o( troei per acre required is tho lame and on the 
olher band the prlvilegt or tlunning id thi. snmo as to lime nnd number 

It li quite remarkable that bo few of those who might have takin 
advantage of this law have been aware of Its place on tho Btatnle bonk 
The Commissionr» of Bchuylkill county have howovei paid to the 
Girard estate money duo under the provisions of this act Die precedent 
la therefore established and others may be expected to avail themselves of 
tho benefits oflered 

It will be seen however that liberal as there premiums are they fail at 
the very period when Ihtro begins to be a temptation to cut and when 
the average tree is in the state of Its greatest pindrn neencss so far as tho 
growth of wood la concerned The woodland owner may keep his 
domain constantly in condition to earn the government premium hut he 
will produce no thoroughly good matured wood If hi Is emouraged to cut 
it at thirty years of nge 

These bounties mark an tmp< riant advance In public sentiment on the 
forestry problem but they fall far short of the lull raensure of usefulness 
one might expect from a complete remission of taxes when such reinis- 
s'on Is based on sn appreciation ortho ftcl that public rulierthan private 
Interest Is most subserved by it 

It Is clear that the question of an extensive Slate Forest Reservation Is 
one which cannot be much longer postponed flint this is dcmandid not 
less In tho Interest of a pure nbundant water supply than It is by Iht 
ordinary Interests of forestry Is no less clear and it almost fhllowt as n 
matter of course that such reservation should be located on tho watershed 
which supplies the hugest quantity of pure water to the largest populn 
tlon In this view of the matter, the spot where such reservation should 
be Is plainly Indicated by the topography of the State It should bo noted 
farther that this reservation might be mode equally available os a public 
sanitarium It cannot be too strongly or too often noted that It is a 
measure of wise statesmanship, to provide an outing ground where those 
who are physically below par may by a sojourn in the open air of a whole 
some region find renewed strength for the duties of life This Is suggested 
not on any hsisls of philanthropy or sentiment, but simply because it 
promise* to reduce the number of thou who otherwise might become 
chargee on the Commonwealth 

YII Methods or Forest Rebtobatioh 

This division might oome more properly In a treatise on practical 
foreatry Still It may be proper to make certain general statements hen 
on the subject. So Car is known, there are at present within the limits of 
the Stale but two areas which might with any degree of propriety be desig 
naiad a* Illustrating forestry practice Both of these sre managed as a 
portion of the Olty Trusts, and srs located one in Schnylklll and the other 
in Centre county 
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Forest restoration in Ibis Commonweal lb should be mainly confined to 
two classes or ground—first that width Is fit for nothing else and other 
wise would bo unproductive an 1 second that which is worn out by un 
productive agnculturi and which would be more promptly and cheaply 
restored to virgin fertility by a return to primitive c inditions It is prob 
alily a sale estlm tie ss already indicated that there an not lias than six 
thiusiud square milts f territ irj which belong tioneor IIil other of 
tlicso classes or to put the statement in another way about one eighth of 
the area of the State 

It is well to urge that for the present and the immediate future public 
or private foreat o|»erati ms ot a restirative character should be confined 
mainly to such native forest trees as make the most certain and speedy 
growth 1 his would n it necessarily exclude such trees as the oaks for 
under favorable conditions tlicso may bo classed as rapid growers when 
cimpart'd with rallied Iren elsewhere 

The most promising ol the native trees would be while pine cliostnut 
locust black walnut and on rich soil ihellburk hickory and whllooak 
Hemlock culture will eventually become a necessity to thi Common 
wealth but owing to its si iw gr >wih and Ms uncertain succeas had belter 
not at present 1 e urged While oak is a tree or wide growth and there 
fore not so Immediately in danger of becoming bel >w our actual wants in 
quantity Gheatnut gr >w» freely over a wide range of conditions mother 
words its natural tendency is to take care of ltaeir liiese facts make 
white pine the one tree wh we immediate culture Is most promising and 
most needed IIow shall its rest iration bo most successfully undertaken ? 
There nro two methods which we may properly designate as the nursery 
method and the method in final position The former is probably not 
soon likely to become popular Hence the lniler method is the one most 
certain to lead to successful results la this o mntry The young trees ot 
this species are sensitive hi most cone bearing trees are to excess of sun 
light It should be Btarted under the shadow of an existing open forest 
cover which is soon to be removed To mei l tills condition, white pine 
seed should be sown when possible on a northern exposure in poor or 
at least in rather poor soil The mature cones maj be gathered in the 
autumn kept in a cool dry place until spring when many of the winged 
seeds will be found to have escaped from the cones The remainder may 
be obtained by (hiking or breaking tho cones Early In the spring tbs 
sooner after the frost comes mil of the gronnd the better, the leaves of 
tho open woods should be lightly raked from the soil in spots so as to 
ghe ihs seeds a chance to come In contact with the soil or at least w th 
the damp leaves Then oover the seeds lightly with a rake This Is ren 
dered necemry by the fact that though the seeds of the while pine are 
well enough adapted to dlsperaion they are not >o well sailed to self 
planting and many must fall of growth became they do not oome in con 
toot with a suitableaabalratum When the young pines are three or ionr 
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yean old the sheltering forest will have dooo Its work and may lie re¬ 
moved at any lluie 

It should be remembored that the cone tieirlng (roes arc social In char¬ 
acter and hence do bettor In dense giovoe In fuel, one may nlso any 
dense planting Is an essential condition upon which rests the production 
of the best pine timber It Is probable enough that starting white pine in 
nurseries will some day como to be here, as elsewhere, the more common 
method, but It Involves loo much labor and taro to recommend h at this 
stage of the Forestry Idea In the United States, or certainly, at least, in 
Pennsylvania. 

Black walnut will always have a special value, and to make ibo Idea 
more clear. It should be added that this value will depend on the charac¬ 
ter of the Individual log There aie In this Slate thousands of acrea of 
fertile river bottoms where agriculture has been practically abandoned 
because of the frequently recurring freshets, on which the black walnut 
would not only grow rapidly, but where It might lie depended upon to 
produce a good quality of lumber This tree does not, at first, grow 
rapidly on a soil of stiff limestone clay. 

There Is no surer way of starting the black walnut than to allow the 
fruit to remain out over winter under a slight cover of leaves When 
spring comes 11 will probably be found that the frost has opened the fruit 
so that a prompt start that spring may be expected. As the black walnut 
does not bear transplanting well. It Is bolter that the nuts should lie 
planted where they are to remain. 

All that has been said of the method of starting the black walnut ap¬ 
plies to the shellbark and hickory as well. 

The white oak Is worthy of a moment’s consideration. It grows with 
great certainty from good acorns, and may be planted In drills as soon as 
collected If one thinks It really worth while to have his trees in the best 
condition fora vigorous start when finally transplanted. It la a good policy 
to lift and replant the young oaks at least twice before they are placed In 
permanent position. Good soil should be Insisted upon as a cardinal 
point In white oak planting. If poor soil Is to be occupied by oaks let the 
planting be of rock oak, providing the soli Is well drained All that lias 
been said as to starting the white oak applies as well to starting the rock 
oak. The same may be said of the chestnut. 

Our common locust tree, It Is not generally remembered, Is a native of 
the mountain sides of this State. This feet should suggest the extreme' 
value It possesses In reclothlng those steep, poor regions with a timber 
wheee value will always be appreciated. It has the (briber feet In It*, 
favor, once felrly started, ft resists better than almost toy other species of 
our trees, the periodical soorohlngs It receives from the spring and autumn 
Area. 

Further consideration or this toplo from the practical standpoint wonld 
be out of place here. 
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Auoaation The Dominating Need of Man and the Keynote of Social 
Science 

By Henry Carey Baird 

(Read before the Ameiicm PhiloeophxtaX Society, March 16 119+ ) 

Never befoie to day in the history oT the human race has there been so 
esrnest or s> widdy cxlcnled an einminat on of economic pioblcms At 
this very hour the philueopbtni if the oiiliodoz political economy and 
their plillos ipliy arc on trial bcfiro Christendom and tl e issue is not Is 
the philosophy true or is it lolse ? But rather Is it or is it not so false 
and pornicions that when applied to human soclity that society Is wholly 
unable to eland the stialn nml is constantly as a result in danger oi 
■wreck? 

Social Science is fast emeig ng from that place wherein it has long keen 
the play thing of school men who acknowledge themselves as being the 
teachers of a science lmsed on assumptions Soon these teachers will 
be classed as mere metaphysicians whose dlsqulsitio is can lead to no 
l enefleent practical end and their learnel treatises will Anally be con 
signed to that great lumbor room of the centuries which holds tho larger 
part of the literature of the world the forgotten because useless books 
Empires kmgd uni republics even society itself trembles In the balance 
and these philosophers or assumptions have held the leading role in 
the terrible drama which places all of these human institutions In peril 

Therefore does it seem fitting that so venerable and so renowned an 
Institution as the American Philosophicil Society should give some heed 
to the consideration of these vital prol leme Hence do I ask your atten 
tion to 

Association The Dominating Need of Man and the Keynote of Social 
Science 


Or Social Soiehcb 

In ecienoe the most Important preliminary work Is that or definitions, 
in order that the exact meanings of words may be distinctly understood, 
and when so understood that those words shall always be used with tbe 
same significance Social Bclenca treats of man In his efforts for the main 
tenance and Improvement of his condition, and as defined by the Muter, 
Carey u ' The science of the laws whloli govern man in his efforts to 
•eoara for himself the highest Individuality and tbe greatest power of u 
•ooUUon with his fellow men " This definition W not only broad and 
comprehensive, but it points unmistakably to the true direction in which 
we must look for the Investigation and solution of each and every prla 
cl pie In social science It uooovers and lays bore the very Up root of the 
science Itself 
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Tub Fuvdaxbvtai. Principle 

From this deflaiti >a it it but one stop to the fun laments] principle an 1 
tbla principle ok cnunclito 1 also by Lite Master U as follows 

Man (he m llicule of society m (lie BUbJcct of a cial science In 
common with all other animals be repine* too it drink and sleep but 
Ills greatost need is that of atioetalu i wuh Ins fell iw men Him tbo 
weakest and most dependent of antra il* bo re quires the lirgest care in 
infancy and must bo clothed by othui whereis lo b rda aid beasts ilolh 
Ing Is supplied by nature Cipabli >f acquiring tin. highest dogiee of 
knowledge beappearsin the worl I destitute even of that Instinct which 
leaches the bee and the spider the bird ind the hearer 11 c instruct their 
habitations and to supply themselves with food Dependent upon the 
eipcncuce of himself and otliera ftr all hiskniwlelge he req lire* Ian 
guago to enable him either lo record the result* of his own observations 
or lo profit bj those of others and of langu igo there can li none without 
association Created in the unago of Ills Maker he should partlcipite in 
Hit intelligence but it la only by means of ideas that he can avail himself 
of the faculties with which lie has been endured and with >ut langu i„e 
there can be no Ideas—no piwer of thought With mt language there 
fire he must remain In ignorince of Lho exlstonou or piwers granted to 
him In lieu of the strength of lho ox and the horse llto spaod of the h ire 
and the aagicity of the elephant and must remain bel iw the level of the 
brute cieition To have 1 inguage there must be assoculi in and oombin 
atkm of men with their fell iw men an l It is on lids cindition only that 
man can be man od this alone that wo can conceive of the being to 
which we attach the idea or man * 

Art, Sooiil Souses most Start raox tub Lew or Association 

All true social science must of necessity start from this point It can 
start from none other and any system whlota attempts t> ignore this 
fundamental principle is such Is false in its Inception and must of 
necessity be false throughout There Is no escape from this dilemma 
The all controlling condition which governs man In this world Is that 
which obliges him to associate and combine with hi* follow moo Liter 
ally from the cradle to the grave It controls hit destiny and le at tbo hot 
tom of all of the motives which thi tugboat Uls career impel bira to 
action He Is thus insufflclent unto himself and the higher ble dvlllia 
tlOn the greater become hie warns and therefore the greater his depend 
enoe oa his fellow men and the more rigid and unyielding over his daily 
his hourly life the domination of the law All sooial science Is concerned 
about it, and without It there would be ao (octal science, no political 
economy no wealth, no poverty no money no banks no interest, no 
credit, no landlords no tenants no slates, no cities n > town# no villages 
no governments, no taxes no emperors, kings or presidents no armies 
no navies no generals no admirals, no steamships, no railroads, no 

•Osnt frineipla sf Social BeUutt, Yoll p U. 
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mull! no po§t office no corpoialion* no shop* no tnulo no commerce 
no college* no uchools no poeia no historun* no history no lit 
eratiira m science no philosophy no languige no proflssin no doc 
ton no lawyer* no law* no society but each and every man and 
woman would be a law and a power unto himself or herself and so 
would every child from the moment of us birth to the hour of its death 
Indood the entire life of etch and every human being would be different 
from what it now is anl no one would have any occnpilion whatever 
except that of loiklng after his or her necessities Thus w nil leach anl 
every one of these human vegetables live grow nod flourish like any 
other vegetable In leptndenl of his fell >w vegetables In ftet the human 
animal of many of the economic philosophers partakes more of the nature 
of the vegetable than of that of Hu human being known as man because 
this philosopher has ignored and dripped ont of his system the very 
quality wh rli most clmraclenrcs an 1 controls man and which most so pa 
rates him from tho lower forms of Ido both animal aud vegetal le 

Wealth awd Povshtt What ark ThbtT 

What then Is it tbit men struggle for an 1 worry about live wear out 
and die to obtain and retain under the name of Individual wealth T It 
is simply tho piwor to associate with to command the services the com 
modbus and the Ideas of the largest bxly of men What then Is Indl 
vidnal poverty T The absence of the power readily to command those 
services commodities and idea* Thus whether he bo prlnoe million 
lire or pauper man perishes of cold of heat of hunger of thirst of 
want unless he can bring himself Into association with his fellow men 
To eum up the llfo of man Is hut a senes a net work a c implication of 
acts or association to ooaae the performanca of which aots Is of neces¬ 
sity to cease to live 

Divbhsitt 

The question now arises How Is this power of association to be 
developed T Pnmanly by means or a divorslty m the capabilities, em 
ploy moots productions and want* among the people c instituting sooiety 
to the end that there shall there exist the greatest number and the most 
powerful socletary positives and negatives attainable or ooncuvable To 
accomplish this the oonsumer must be brought to (be side of the pro 
duoer the plough the loom and the anvil the farm the factory, and 
the workshop existing and growing up alongside of and In hermoni 
nu* relations each to the othen, giving and receiving blessing and being 
blessed Thus and thus only can labor power the most perishable of 
all commodities be utilised on the Instant of ha produellon and crys¬ 
tallised Into work the basis of all weiltb, Individual and national No 
foreign commodity Is therefore cheap or desirable to a people, no natter 
bow low its price, while the labor at borne la going to waate which might 
be employed In Its prod action Hence the ne ce ssity for every people to 



build up thoroughly diversified Industrie* at any cost and any sacrifice of 
present apparent cheapness On this impregnable nick docs the pro 
tectlonlst plant himself and defy the ouomy be ho plul isoplier or be he 


boor 

Monky tub lusTUUMRirr op Association 

By means of the brilliant, all pervading sunhghi winch the rerogni 
tion of the true place held by the law of association at the very founds 
lion of society sheds upon the Boclotxry problem the function of money 
assumes a new position nnd the accumulated rubbish ot centuries winch 
1ms covered up and obscured it Is completely brushed aside In no other 
dlreotion than that of the appreciation of the life giving function of 
money that of ministering to man s need for association and cnmhlna 
lion with his follow men oau we so confi lently louk for the emancipa 
lion of man lnmself 

Starling fiom the basic law of association the Mister has happily 
termed money (As in§trumtnt of auoriation and It thus ceases to be the 
dead Inert thing which It has so long been supposed by llie Greshams 
ilia Smiths, the Humes, the Ricardos the Huakuuons the Pet Is iho 
Overstones the Mills the assumption economists generally and the 
army of so called • statesmen, ' to be Money as the instrument of 
association bee ones a vitallier a producer a utilizer of humin labor 
power a large volume of money thus under certain circumstances, being 
quite consistent with cheap production, as will be made more apparent In 
thesequel Acknowledgment of Ihe law of association as a basis furnishes 
tha only rational means of accounting for a host of problems touching 
money which are of everyday occurrence and observation although In 
direct antagonism to the theories uf the philosophers 

Tha dally life of a civilised people, Involving such countless millions of 
acts of association or commerce such myriads of compositions decompo 
tit Ion* and recompositions of services, commodities and ideas, a medium 
having the qualities of universal acceptabduy and of almost unlimited 
divisibility and aggregation Is absolutely necessary lo that life In the 
early stages of society, and In Isolated communities there Is but little 
societal? lift, and 'here man Is dependent upon but o imperatively few of 
his fellow men, while in a city like London, Paris, New York Pbilndel 
phis or Chicago there are many thousands of Individuals each of whom 
dally calls for the services of millions of men Indeed, the purchaser of 
a onpy ot the Htrald, Tnbuni Preu or Ltdgtr, In making that purchase 
calls for the servioea of the millions of men who hare, In any way, oon 
trlbated to the production of one of these papers, even so remotely as by 
making the mateiia] of which (be railroads or telegraphs have been con¬ 
structed, by meant of which the law materials of the newspaper and the 
saw* bare been conveyed all the way through from the miners of the 
Opal, and the smelter* of the metals In the machinery used >n lu produc¬ 
tion. to the makers of the paper and the type, to the compositors, press- 
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men editors distributors etc etc Irom the standpoint and through 
the Innunous ether of the law of association or commerce as at once the 
centre the circumference the foundation the all pervading spirit of 
social iliilosophy the study of lie millions on mlllnnsof compositions 
decomi ositions and recompositions of services cotnm xlilies and ideas 
Involved in a pile of a single isauo of a great tally newspaper Is in leed 
the stu ly of and the royal r >ad to the mastery of the best part of sooiat 
phlloa >phy itself 

La boh Fovtkk 

It cannot be toi filly too distinctly to i fore bly impressed upon the 
mind that It Is the utlllratbn of labor power which ameliorates the on 
dlllon of mankind creates wealth and causes the wide and just diffusion 
of that wealth Such ullllzatl in Is Indeed the one and only baais of 
Individual well being and of national power and civilization It is In a 
wt rd tho single road wbich leads to tbe emancipation of man 

The life of a civilized people thus Involving countless millions of acts 
of association or commerce the absolute cmdlllon on which these acts 
can be p rformed an 1 the labor power involved In these acts be utilized 
is an abun land ot tlie medium money with ll« quality of universal 
acceptability and which thus acts as a saving fund for labor and by 
facilitating association and combination gives utility to billions of mil 
lions of minutes that would be wasted did not a demand exist for them 
at the moment tho power to labor bad been produced 

Thus was It the law of association which dominating the life of man 
caused In the far oT ages the Institution of money It being an abaolnte 
necessity growing out of man s nature It bad to be It mutt now be 
It will ever be while man Inhabits the earth and It can find no phllo 
tophlcal explanation except through the recognition of the supreme and 
all controlling law of association between man and his fellow men On 
this ground the green backer and the sliver man can take their stand and 
defy all adversaries On the broad foundation rock of association the 
protectionist and the greenbacker and the silver man can alone come 
Into harmonious relations and associative cobperation 

Associatiob ahd hi Powui Aunis raou its Coktbol 

Scattered Isolated men are always feeble and powerless for great an 
decoking* because of tbe absence of ability to eichaBge service* com 
modltiea and Ideas to associate with their fellow men On the other 
hand the most powerful men In the world are those who centre round 
the exchanges or bourses of New York London Paris Berlin Amsler 
dam and Vienna Tbe great power of these men ansee from the fact 
that while having great ability to associate among their several selree by 
control of the Instrument of association money and its greater repre 
sentatlve credit they control the power of association among hundreds 
of millions of men women and children throughout the world It Is 
even In the power of these dictators largely to arrest association among 
mankind and they do It 
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How Man Obtains Control over Nature 

With the high development of the power of nssiclitim in advancing 
communities the fircea of nature are more and more hmussed into (lie 
uses or man taking the place of human bone and muscle and even of 
the bone and muscle of animals three tons of coal leprcscntlng the 1 ibor 
of a rnan for his entire life 

Thus while the anlmil force expended in tho conversion of raw prxl 
acts Into Anlshed commodities decreases in proportion to the total volume 
of conversion the money cost of that conversion also decreases At the 
same lime raw products including land and labor which belore had no 
value being now utilixcd acquire value Bo by a beautiful and com 
peoaaung law land labor and other riw products rise and A ushed lorn 
modules fall The laborer thus by virtue of the Master s law or dlstrl 
button obtains a larger proportion of a larger yield and acquiree growing 
freedom and Independence With these advances mm is steadily obtain 
Ing the power to call to his aid belter and more efficient tools among 
which none is more Important than land At Arst weak with but little 
power of association he Is able only to cultivate the light sandy soils 
and those at thi heads of riven or the dry and slightly wooded ones 
ou the si les of tho hills Only ns he is able to command the services of 
Lis fellow men Is it that he obtains power to cope with the wet rich and 
heavily timbered lands of the valleys recking with malaria and requiring 
drainage 

Tub Movements of Monet 

Havmg considered the effucu of the instrument of association on asao 
elation let us now see how association affects the movements of the 
Instrument itself 

Money taziM those places where there is no dlvemAcatlon of employ 
menu and wbeie money is scarce and Interest high where land labor 
and other raw materials are cheap and where Amshed commodities are 
dear It goo* to those places where industries are divenlAed and where 
money la plenty where bank credit Is large in volume and Interest u 
low, where land labor and other raw materials being utilised are high 
and where Anlshed commodities through the Intervention of brains, 
chemistry eleotnolty steam aud machinery are as well as Interest low 
In a word, money travels from those places In which the power of asso 
ciatlon Is not developed to those In which It Is In the highest degree 
developed Thus with the growth of the power of association wealth, 
freedom oontentment harmony sod civilisation are esUbllshod society 
assuming an ever broadening base, with a stability which Anally ellmi* 
nates discontent and lawlessness 

Thi Qsbat a ho Scrniu Law or Association 

Hold up the law of association among men, and view it from any of its 
countless sldat, and the mors closely It la studied the mors It shows Itself 
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lobe to Ihe world of humnnlly what the law of gravitation is to the world 
orunlveise of matter It is the philosophers atone which transmutes 
clears up the umporal mystery of man This law dogs the outcast and 
the beggtr whose conditions prcclule the possibility of active association 
It places the offensive, weapon in tbo hands of the ra >dern boycotter it 
snys to the man who is templed to go w rong (to do! for society will ca«t 
you out It Induces the 11borer to toil It spurs tbe mechanic and the 
aitlsan to become masters of their respective trades it causes the student 
to burn the midnight oil aud the doctor the lawyer the professor to 
spond years In acquiring and imparting knowledge The baslness mnn 
who struggles night and day to avoid bankruptcy does so that he may 
retain that financial credit which onahles linn to swing a power of asao 
ciatlon farm excess of that which lus cnpiisl would give Tins law has 
Its most beautiful manifestation In the family with Its tender loving and 
self sacrificing ties of fallior mother and children 

Men bnlld rulroads steamships Rleamboits and hotels and other men 
work them because of this law of association the banker organireB bis 
bank that ho may contril association and proflt by it governments im 
pose taxes that they may call civilians soldiers and sailors Intiassocia 
tlon with themselves An army is an armed association under officers 
who hurl it regardless of life or death against other armios In order that 
another association called the Rtate may livo and flourish and that its 
oltlieos or suljecta may associate exchange services commodities and 
Ideas am ng their several selves The post office wlib Ha machinery for 
the transmission of letters and printed mntler and its postage stamps and 
money orders and the express in all Its details including COD are all 
outgrowths of the supreme law of association 

COBOL usiow 

Social Solence concerning Itself with the relations of man to his follow 
men and to the earth which he Inhabits and Association being the Dom 
lnatlng Nei d of Man in these relations, it follows that AmooUUod must 
be the Keynote of Social Science Therefore the touohstone for every 
economic problem Is Its relation to Association There Is and can be no 
other test for it and If it cannot pass this ordeal It mast be rejected as 
falsa and pernicious 

When onoe the believers In the neceeelty for the fnlleet diversification 
of our Industries and those others who believe In a volume of money, 
whether of gold silver or paper or of sll of them equal to the needs of 
trade and oommeroe place themselves firmly on the basis of the law of 
asnodallon (hr their Justification they will Instantly and lor all time direct 
the Industrial and financial policy of this people 

And now, once more, we oome back to the worde of the Master 

“Man, (As molecule efeooMy, U tAe tubjeet of toeial ultnt* I a common 
wwA *U offer annual* 1 Is require* to eat, dnni and tleep, but Ait greateet 
need u that tfasaociATiOB wtk KUfeUo* ewn ” 
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President, Mr Fbalxi , in the Chair 

Correspondence was submitted as follows 
Invitation from tbo West Virginia Historical and Antique 
nan Society, Charleston, W Va, to attend the bourth Annual 
Meeting, Tuesday, January 18, 1801 
Letteraof envoy were received from the Australasian Associ 
ation for the Advancement of Science, Ilobart, Academic R 
des Sciences, Stockholm, Sweden, SociOd R de Geographic 
d Anvers Belgique , K LeopoldmiBoh Carolinische Deutmhe 
Akademie der Naturforscher, Halle aS, Prussia, K Such 
smche Gesellschaft der Wissenschaften, Leiprig Faculto des 
Sciences, Marseille, France Eoole Polytechmque, Musie 
Guimet, Paris, France, Gco’ogioal Survey of New Jersey, 
Treuton, Mr Henry Carey Baird, Philadelphia, Socictc 
Scientifique du Chile, Santiago 

Letters of acknowledgment were received from the Royal 
Sooiety of N S W (140), Linnoan Society of N S W, 
Sydney (189 140) Royal Geographical Society (Queensland 
Branch), Brisbane (140), Royal Society of Victoria, Mel¬ 
bourne (140) Free Public Library, Wellington, N Z (134, 
186), Socn to Royale de Geographic d Anvers, Belgique (131, 
182, 140, 141), Prof Peter R von Tunner, Leoben, Austria 
(140, 141), Deutsche Geologische Gesellsohafl, Berlin, Prussia 
(130, 141, and Trans, xvii, 8, xvin, 1), Verem fur Erdkunde, 
Dresden, Saxony (141), Phynkahsoh MedicmiBche Gesell 
sobaft, Eilangen, Germany (141), K Leopoldimsch Carolin 
isohe Deutsohe Akademie der Naturforsoher, Halle a S, Pros 
aia (186-141, and Trans, xvn, xvih, 1), Deutsohe Seewaite, 
Hamburg, Germany (180, 141), Prof L Rutimeyer, Base), 
Switzerland (141), Schweiz Naturforsohende Geaellsohaft, 
Bern, Switzerland (141), Sooi4td Vaudoise des Sciences Natu 
relies, Lausanne, Switzerland (141), R Acoademia di Scienze 
Littere ed Arti, Modena, Italy (140, 141), SocnetA Afhoana 
d’ltalia, Naples (141), Acoademia di Scienze Littere ed Arti, 
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Pad us, Italy (140, 141), Prof G Sergi, Rome, Italy (111), 
Geological Society, London, Eng (140), Botanical Society of 
Canada Halifax, N S (141) Vermont Uiatonoal Society, 
Montpelier (ISO) Prof W T Hewett, Ithaca N Y (140), 
Newberry Library Chicago, Ill (140, 141) Instituto bisioo 
geografloo National San Joed de Costa Rica, C A (ISO 140) 
Accessions to the Library were reported from the Aoadcmie 
R des Sciences, Stockholm, Sweden Academic B des Sen n 
cos, Bruxelles, Belgique , Nederlandsche Maatschappij Nijver 
held, Amsterdam, Kolomal Museum, Ilaailem, Noord IIol 
land , Aoadcmie des Sciences, Cracow, Austria, Natorforsch- 
ende Gesellschaft des Outer! andes, Altcnberg, Oberlausitzer 
Gesellschaft dor Wimsensohaften, Gorlitz, Biblioteoa N C, 
Firenze, Italia, B Accademia dei Lincei, Rome, Italy, 
Acodfmie N des Science*, etc, Bordeaux, Franoe So 
cicte Ilistonque, etc, du Cher, Bourges, Franoe, Socidto de 
Borda, Dax, Franco, Union Geographique du Nord de la 
Franco, Donai, Socidtc de Geographic, Lille, France , Facultd 
des Sciences, Marseille, France, Redaktion Cosmos, Socidtt 
de Geographic, Musde Guimet, Socidtd de 1 Enseignement, 
ficole Poly technique, Socidtd d’Anthropologie, Redaction de 
La Melunne , Socidtd des Antiquaires de France, Directcur 
of the Revue des Revues, Marqms de Nadaillao, Pari", 
France , Sooidtd de Gdogmphie, Toulouse, France B Acad 
emia de la Histona, Madrid, Spain, Naturforsohende Gesell 
sebaft, Basle, Switzerland, Philosophical and Philological 
Societies, Cambridge, Eng , Editor of the Oeolojxeal Maya 
tine, Royal Geographical Sooiety, Meterologioal Council, Royal 
Microscopical Society, London, Eng , Geological Sooiety, 
Manchester, Eng , Prof F Max Miiller, Oxford, Eng , Phil- 
osophioal Sooiety, Glasgow, Scotland, Dr Samuel A Green, 
Bo6ton, Mass , Mr William John Potts, Camden, N J , 
Franklin Institute, Engineers’ Club, Pm George Fnebir, 
Walter M James, Charles A Oliver, Messrs Henry Carey 
Baird, William S Baker, Henry Phillips, Jr, Philadelphia, 
Johns Hopkins University, Baltimore, Md , Bureau of the 
Mint, National Academy of Sciences, Hydrographic Office, 



Washington, D C , Mr William Harden, Savannah Ga Mr 
George W Baily, Cedar Rapid", la , Colorado Scitntiflo So 
ciety, Denver, Agricultural F xpenment Stations, Concord, N 
II , Amherst, Mass Ithaca N Y , College Park, Md Ag 
noultural College, Miss , Manhattan Kans 
A photograph of Prof John Tyndall, London, Eng, was 
presented by Mr F Gutekunst, Philadelphia 
The President reported that id accordance with the resolu 
tion of the Society he had appointed Dr Daniel G Brinton to 
preparo the obituary notice of the late George do Bennevillo 
Keim 

The death of Oswald Sudenstioker (born Gottingen, 1824 
died, Philadelphia, Jaruary 10, 1894), was announced and the 
President was authorized to appoint a suitable person to pro 
pare tbe usual obituary notice 

The e’ection for Librarian was taken up and Mr Henry 
Phillips, Jr, was unanimously reelected Librarian for the en 
suing year 

The President was authorized to appoint the Standing Com 
mittecs, which he subsequently did, as follows 

Finance —Philip C Garrett, Charles S Wurts, William P 
Tatham 

Ball —J Sergeant Price, William A Ingham, Charles A 
Oliver 

Publication —Daniel G Brinton, George H Horn, Samuel 
Wagner, Patterson DuBois, Horace Jayne 
Library— Edwin J Houston, Jesse Y Bark, William H 
Greene, William S Baker, Albert H Smyth 
Jlichaux Legacy —Thomas Meehan, William M Tilgbman, 
J Sergeant Price, Angelo Eeilpnn, William Powell Wilson 
Benry M Phillips Pnue Essay Fund — Riohard Vaux, 
Henry Phillips, Jr, William V MoKean, C Stuart Patterson, 
Joseph 0 Fraley, and the President and Treasurer of the So 
oiety, ex officio 

Tbe Secretaries presented for the Transactions a bacterio¬ 
logical study of the water supply of Philadelphia, by Dr 
Wright On motion, the same was referred to a Committee 



144 


[F«b 2 


of three members to be appointed by the President, to exam 
me and report upon 

Mr lyman read a paper on the ‘Age of the Newark 
Brownstone ’ 

Pending nominations Nos 1268 1269 1270 1271 1272 
1273, 1274, and now nomination No 127a were read 

And the Society was adjourned by the President 


Stated Meeting February 2, 1894. 

President, Mr FbaLxt, in the Chair 

Correspondence was submitted as follows 
A circular inviting subscriptions towards a memorial bust 
of Prof Ernst llrookel, to be plaoed at Jena, on hebruary 17 
1893 

A circular from the Council of the Scientific Alliance of 
New York inviting contributions to the John Strong New 
berry Fund for the Endowment of Original Suentiflo Research 
Photographs for the Sooietya Album were received of 
Prof Oswald Seidonatioker and Prof J P Lesley, Philadel 
pbia, Prof Justin Winsor, Cambridge, Mass 
The deaths of the following members were announoed 
Rev John Leyburu (Baltimore, Md ), died July 13, 1603, 
at 78 

Prof William P Trowbridge (New York), 1893 
Accessions to the Library were reported from the Coimtd 
de Conservation des Monuments de 1 Art Arabs, Cairo, Egypt, 
Royal Sooiety of Viotona, Melbourne, Linnean Society of 
New South Wales, Sydney, Sooidtd R dea Antiquaires 
da Nord, K Norake Oldsknft Selskab, K D Geografiske 
Selskab, Copenhagen, Denmark, Director of the R N Mu 
seam of Antiquities, Leiden, Holland, K K Geologisohe 
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Reichsanstalt, Vienna, Austria; Botanisohe Verein dcr Pro- 
vinz Brandenburg, Berlin, Prussia; S.iehmscbe Meteorologische 
Institut, Chemnitz; Gartenbauverem, Darmstadt, Germany; 
Naturwissenscbaftliobe Verein dea Reg. Bez. Frankfurt a. O, 
Prussia; Prof. E. Renevier, Lausanne, Switzerland; R. 
Aocodemia, Modena, Italy; Socidtd de Geograplne, Toulouse, 
France; R. Academia de Ciencias y Artos, Barcelona, Spain, 
R. Irish Academy, Dublin; Sir J. William Dawson, Montreal, 
Canada; American Folk Lore Society, Dr. Samuel A. Green, 
Boston, Mass.; R. I. Historical Society, Dr. H. T. Crcsson, 
Providence, R. I.; Agricultural Experiment Station, New 
Haven, Conn., Amer. Museum of Natural History, Amor. 
Geographical Society, Academy of Medicine, New York, N.Y., 
N. J. Historical Society, Newark; Amer. Pharmaceutical 
Asociation, Indian Rights Association, Messrs. William S. 
Baker, H. C. Mercer, W. L. Sayre, Philadelphia ; U. S. Geo¬ 
logical Survey, Mr. Lester F. Ward, Washington, D 0. 

The President reported that he had appointed Dr. H. V. 
Hilprecht to prepare the obituary notice of tbo late Dr. Sei- 
denaticker. 

The President reported the appointment of Dr. Ryder, Dr. 
Barker and Mr Bache as a Committee to examine and report 
on the paper by Dr. Wright, presented at the la9t meeting of 
the Sooiety. 

The Committee on Dr. Wright’s Taper on the "Water 
Supply of Philadelphia ” reported the same to be worthy of 
publication. Ou motion, the Committee was discharged and 
the paper referred to the Publication Committee. 

Dr. Cope presented a paper on “ The Structure of the Skull 
of the Plesiosauri an Reptilia, and on Two New Species of this 
Order from the Upper Crethoeous.” ' 

Dr. Cope also presented a paper by Prof. A. T. Chamber¬ 
lin on " Botanical Names in the Language of the Kootenay 
Indians of Southeastern British Columbia." 

Pending nominations Nos. 1268! 1269, 1270, 1271, 1278, 
1274,1276 were read. 

Nomination No. 1272 was withdrawn by its proposer. 

MOO. AMU. MILOS. 800 . XXUU. 144. s. fhimtkd sacs 81,1884. 
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On motion of Mr Smyth, the Society appointed Messrs 
Daniel G Brinton and Henry Phillips Jr delegates to the 
meeting of the Congres International des Am4noanistes to be 
held at Stockholm in September, 189-1 providing that the 
same shall not entail any expense upon the Sooiety 

The question of permitting persons connected with the 
public press to be present at the regular meetings of the So 
eiety, for the purposo of reporting the same for publication, 
was brought up by the Secretaries and after considerable dis 
cnssion the following resolution offered by l)r Daniel G 
Brinton was unanimously adopted 

That the S< clety disapprove of the presence of professional rcporlors 
In their business capacity at the regular meetings of the Society 

And the Society was adjourned by the President 


Stated Meeting February 16, It94 
Mr Ikgham in the Chair 

Letters of envoy were received from the beologi«che Reicbs 
anstalt Vienna, Austria, Naturforschende Gesellsohaft des 
Osterlandea, Altenburg, Germany Verein far Sohlesisohe In 
sektenknnde, Breslau, Germany, Naturwissensohaftliohe 
Verein far Schleswig Holstein, Kiel, Prussia, Royal Geolog 
loal Sooiety of Cornwall, Eng Royal Statistical Sooiety, Lon 
don, Eng , Royal Irish Aoademy, Dublin, Ireland 
Letters of acknowledgment were received from the Inatitnt 
Egyptian, Cairo (141), K K Geologisohe Reichsanatalt, K K 
Naturhiatorisohe Qofmuseum, Vienna, Austria (141), K P 
Akademie der Wiasensohaften (140), BotaniBobe Verein d 
Provinz Brandenburg (187,188), Berlin, Prussia, Verein fur 
Sohlesisohe Insektenkunde, Breslau, Germany (189), Prof H 
▼on Helmholtz, Oharlottenbnrg, Germany (188-141), Garten 
bauvereio, Darmstadt, Germany (189), K Sachsische Alter 



thumsverein, Dresden (141) NaturwiFscn«chaftlicho Yerein 
des Reg Bez Frankfort a O (141) NiturwiHenschaflliohe 
Yerein fur Schleswig Holstein, Kiel, Pruwa (13 i-H9) In 
etitut Lombardo di Science e Lettere, Milan Ttaly Acad<5mie 
R des Sciences, Lettres etc Modena Italy (HO 1S"S and 
Transactions, xvi, 8), Soci£t<5 des Sciences Naturelles et Arch 
eologiquo de la Creune Ou^ret, France(141) Foole Polytech 
nique, Dr Edward Pepper Pans, Trance (111) It Academia 
de Cienoiaa y Artes, Baroglona, Spain (139) Public T ibrary, 
Boston, Mass (140) Prof F A Gentb Jr, Lan«lowne Pa 
(141), Dr William II Furness, Philadelphia (HO, 141), 
Burcaa of Ethnology, Washington D 0 (96-18> H7, 138, 
140, and Catalogue, Pts i it), Wisconsin Academy of Soi 
ences, Arts and Letters, Madison (119-141, and Catalogno, Pts 
l-i v) 

Lettere of acknowledgment (142) were received from Dr 
Charles B Dudley, Altoona, Pa , Dr Robert II AliBon Ard 
more, Pa , Prof James E Rhoads, Bryn Mawr, Pa , Mr 
Matthew H Messchert, Douglassville, Pa , lion Eckley B 
Coxe, Dnfton, Pa , Prof J W Moore, Rev Thomas C 
Porter, Easton, Pa , State Library of Pennsylvania, Mr An 
drew S McCreath, Harrisburg, Pa , Mr John hulton, Tohns 
town, Pa , Linnean Society, Lancaster, Pa Prof F A Oenth, 
Jr, LanBdowne, Pa , Academy of Natural Sciences, Histonoal 
Society, Mercantile Library, College of Pharmacy, College of 
Physioians, Philadelphia Library, University of Pennsylvania, 
Editors of the Medical News, Wagner Freo Institute, Gen'I 
Isaac J Wistar, Hon Jamas T Mitchell, Profs John Ash 
hurst, J Solis Cohen, E D Cope, Henry D Gregory, L M 
Haupt, H V. Hilpreoht, Edwin J Houston, E Otis Kendall, 
J. P Lesley, James MaoAhster, Theopbilus Parvin, Samuel P 
Sadtler, Benjamin Sharp, Albert H Smyth, Drs D G Brin 
ton, W C Cattell, William H Furness, William H Goodell, 
Francis W Lewis, Moms Longstretb, John Marshall, Charles 
A Oliver, W S W Busohenberger, Charles Sohhffer, H Clay 
Trumbull, William H Wahl, Charles Stewart Wurts, Messrs 
R Meade Bache Hemy Oarey Baird, Charles Bullock, S Cast- 
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ner, Jr, Patterson Du Bois, William W Jefteris, llenry Phil 
lips, Jr, Irauklin Platt, TheodoreD Rund J G Roeengarten, 
L A Scott, Coleman Sellers, Joseph Wharton, Joseph M 
Wilson Philadelphia, Mr Heber b Thompson, Pottsville, 
Pa , Rev P A Muhlenberg, Reading, Pa , Dr William Hyde 
Appleton Swartlimore, 1’a , Dr John Gurwen, Warren, Pa , 
Philosophical Society Mr Philip P Sharpies, Pro! J T Roth 
rook, West Chester, Pa 

Accessions to the Library were reported from the Royal 
Geographical Society, bt Petersburg, Russia, MiniBtene van 
Binnenland&cbe Sachen, The lligue, Verein fur Belorderung 
des Gartenbaucs, Berlin, Prussia Verein fur Schlesibche In 
«ektenkunde, Breslau, Prussia, Naturwissenschaflhehe Verein, 
Kiel Prussia, Royal Geological Society, Cornwall, Eng , 
Royal Statistical Society, Geological Society, London, Eng , 
Mr A MoF Davis, Cambridge, Maas , Eurex Institute, 
Salem, Mass University of the State of New York, Albany, 
Prof Edward North, New York, Philadelphia Hospital, 
Forestry Association, Prof George F Barker, Philadelphia, 
Enoch Pratt Free Libiary, Baltimore, Md , Bureau of Edu 
cation Anthropological Society, U S Naval Observatory, 
War Department, U S Coast and Geodetic Survey, Treasury 
Department, U S Fish Commission, Smithsonian Institution, 
U S National Museum, Dr Albert S Gatschet, Washing 
ton, D 0 , Artillery School, Fortress Monroe, Ya , Editor of 
the Journal of Comparative Neuroloyy, Granville, Ohio, 
Michigan Board of Agriculture, Lansing , University of Cali 
forma, Berkeley, State H^torical Sooiety, Iowa City, la , 
State Historical Sooiety, Madison, Wis , Kansas University, 
Lawrence, Asooiaoion de Ingemeros y Arquitectoe, Observe- 
toire Mdteorologique Central, Obeervatono Astrondmioo N. 
de Taoubaya, Mexico, Mexico, Musdu Nacional, Rio de 
Janeiro, Brazil, Agricultural Experiment Stations, Kingston, 
R I , Lexington, Ky , Lansing, Mioh , Berkeley, Cal ; St 
Anthony P4 k, Minn 

Photographs for the Society's album were reoeired from 



MarquU «lo Nadaillao, PariB, France; Mrs. ITelon Abbott 
Michael, Philadelphia 

The following deaths were reported' 

George W. Childs, Philadelphia, February 8, 1894, act. 81. 

Rev. Ilenry S. Osborn, Ovford, Ohio, February, 1894. 

The President was requested to prepare a note to be entered 
upon the minutes of the Society in reference to the death of 
Mr Childs. 

The Publication Committee roportod that it wonld not be 
practicable to publish Or. Wright’s paper on tho Water Sup¬ 
ply. On motion the paper was ordered to be returned to its 
author. 

The Secretaries reported that the paper by Prof. A F 
Chamberlin, entitled “The BotRmcal Names m the Language 
of the Kootenay Indians," was not desirable for publication 

This being tho evening for voting for candidates for mem¬ 
bership, pending nominations Nos. 1268, 1289, 1270, 1271, 
1275 were read, spoken to and balloted for. 

Aotion on pending nominations Nos. 1273 and 1274 was 
deferred until May 18, 1894. 

The proceedings of the Board of Officers and Council were 
submitted. 

Dr. Cope made a communication on “ Energy in Evolution ” 

Dr. Briuton read a letter from Mr. J. C. Pilling in reference 
to a desired exchange, and the matter was referred to the Sec¬ 
retaries with power to act. 

At the end of the evening, the votes oast having been 
oounted, the tellers reported the state of the poll to the pre¬ 
siding member, who declared that the following bad been duly 
elected members of the Society : 

No. 2227. Colonel Ilenry A. DuPont, Wilmington, Del. 

No. 2228. Sir Henry Beoemer, London. 

No. 2229. Dr. Hermann 9nellen, Utrecht. 

No. 2280. Julius F. Sachse, Philadelphia. 

. And the Sodety was adjourned by the presiding member. 
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Stated Meelmj , March 2, 1894 

President, Mr Dually, in the Chair 

Mr Julias 1 Sachse, a newly elected member, was presented 
to the Chair and took hiB Beat 

Correspondence was submitted as follows 
A letter accepting memborhbip was received from Col 
Ilenry A DuPont, Wilmington, Del 
A ciroular from the National Sculpture Society New York, 
requesting the Society to become a member of same 

Letters of acknowledgment were received from the Hun 
ganan Academy of Sciences, Budapest (138-141) Literary and 
Historical Society, Quebec, Canada (96-141, and Catalogue, 
Parts i-iv) 

Letters of acknowledgment (142) were received from the 
Nova Scotia Institute of Science, Halifax, Mr Horatio Hale, 
Clinton, Ontario, Geological Survey, Ottawa, Canada, Lite¬ 
rary and Historical Society, University Laval, Quebec,Canada, 
Canadian Institute, Toronto, Canada, Manitoba Histouoal 
and Scientific Society, Winnipeg, Bowdoin College Library, 
Brunswick, Me , Society of Natural HiBtory, Maine Histor 
ioal Sooiety, Portland, Me , Dartmouth College Library, 
Hanover, N H, Vermont Historical Society, Montpelier, 
Massachusetts Historical Sooiety, State Library of Massaohu 
setts, Boston Society of Natural History, Boston Atbeomum, 
Prof T M Drown, Messrs S P Sharpies, Robert C Win 
throp, Boston, Moss, Museum of Comparative Zoology, Prof 
Alexander Agassiz, Mr Robert R Toppau, Cambridge, Mass, 
Essex Institute, Salem, Mass, Prof Eliha Thomson, Swamp 
soott, Mass Dr James Ellis Humphrey, Weymouth Heights, 
Man, American Antiquarian Sooiety, Worcester, Maas, 
Rhode Island Agricultural Station, Kingston, Providence 
Franklin Soci^y, Brown University, Rhode Island Histori¬ 
cal Society, Providence, R I , Mr George F Dunning, 
Farmington, Conn , Connecticut Historical Sooiety, Hartford, 
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Yale University, Profs 0 C Marsh II A Newton, New 
ITaven, Conn, Prof Jamos Hall, Albany, N Y Society of 
Natural Soienoes, Buffalo N Y Prof Edward North Clin 
ton, N Y, Prof J M Hart, Ithaca N Y Historical Society, 
Academy of Medicine New York Hospital, American Museum 
of Natural History Meteorological Observitory University of 
the City of New York, Profs J A Allen Isaac TI Hall, 
J J Stevenson, Messrs Thom is C Clarke ( hsrles P Daly, 
James Douglas, New York N Y Prof W LeConte Stevens, 
Troy, N Y Yassir Brothers Institute, Poughkeepsie, N Y 
Geological Society of America, Ac ideiny of Science, Itoohester, 
N Y, Oneida Historical Society Utica N Y hreePublio 
Library, Jersey City, N J , Prof Robert N "Rogers, Madison 
N J, New Jersey Historical Society, Newark, Profs Charles 
W Shields, Charles A Young Princeton, N J, Prof Charles 
F Hines, Prof Lyman B Hall, JIavcrford, Pa, Messrs Charles 
H Cramp, Loms Vossion Samuel Wagner, Mrs Helen Abbott 
Michael, Philadelphia, Smithsonian Institution, United States 
Goologioal Survey, Surgeon Goneral s Office, United States 
Coast and Geodetic Survey, Weather Bureau Col Garnck 
Mallery, Prof Charies A Schott, Drs John S Billings, W J 
Hoffman, Mr William B Taylor, Washington, D C, Enoch 
Pratt Free Library, Maryland Institute, Prof Ira Remsen, Bal 
timore, Md , Mr Thomas Leiper Patterson, Cumberland, Md , 
Journal of the United States Artillery, Fortress Monroe, Va, 
Prof J W Mallet, University of Virginia, Elmba Mitchell 
Soientiflo Society, Chapel Hill, N 0, Agricultural Experi 
ment Station, Raleigh, N C, Georgia Historical Society, 
Savannah, University of Alabama, University P O, Texas 
Academy of Science, Austin, Agricultural Experiment Sta 
tion, Knoxville, Tenn, Prof E W Claypole, Akron, O, 
University of Cincinnati, Cincinnati Observatory, Cincinnati, 
O , Editor of The Journal of Neurology , Granville, O, Gen 
W F Reynolds, Detroit, Mioh, Geological Survey, Jef 
ferson City, Mo, Purdue Experiment Station Lafayette, Ind, 
Society of Civil Engineers, Remington, Ind, Academy of 
Natural Soienoes, Davenport, la, State Historical Society, 
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Iowa City la University of California, Berkeley, Lick Obser 
vatory Mt Hamilton, Cal, Prof J 0 Branner Palo Alto, 
Col, Prof Daniel Kirkwood, Riverside, Cal Prof George 
Davidson, San Francisco, Oal Kansas University Quarterly, 
Iawrcnce, Kansas Academy of Science, Topeka, Academy of 
Sciences Arts, and Letters State Historical Society, Madison, 
Wis, State Historical Society, Agricultural Experiment 
Station, Lincoln, Nob, University of Wyoming, Laramie 
Academy of Science, Tacoma, Wash, Lieut A B Wyokoff 
North Lnkima, Wash Central Meteorological Observatory, 
Sooiedad Cientifloa “ Antonio Al/ate," Dr Antonio Peflafiel, 
Mexioo Mexico Agricultural Experiment Station, Las Cruces, 
N M 

Accessions to the Library were reported from the Royal 
Society of South Australia, Adelaide, Prof A W Bickerton 
Christchurch, N Z , Sooiltd Imperials des Naturalestes, Mos 
cow, Russia , Aoaddmie Impdnale des Sciences, St Petersburg, 
Russia, Seation fur Naturkunde des 0 T 0, Anthropologi 
sohe Gesellaohaft, Vienna, Austria K P Meteorologisobe 
Institut, Berlin, Prussia, Deutsche Gesellaohaft fhr Anthro 
pologie, etc, Munich, Bavana, Ecole Nat Sup des Mines, 
Bureau des Longitudes, Sooi6t6 Franraise de Phjsique, 
Paris, France Philological Society, Cambridge, Eng, Geo 
graphical Society, Literary and Philosophical Sooiety, Man¬ 
chester, Eng , Massachusetts 1 nstitute of Technology, Boston, 
Mass , Harvard College, Cambridge, Mass , Scientiflo Associa 
turn, Meriden Conn , College of Physicians, Historical Society 
of Pennsylvania, Messrs Henry Phillips, Jr, Frederick Prime, 
Philadelphia, Smithsonian Institution, Citizens’ Association of 
the Ihstnot of Columbia, Civil Service Commission, Wash 
ington, D C Prof Alexander Macfarlane, Austin,Texas,His¬ 
torical Sooiety of Southern California, San Francisco, Prof 
J P Walton, Musoatine, la, Institute of Jamaica, Kingston, 
Agnonltural Experiment Stations, Amherst, Mpss, Geneva, 
N Y , Experiment, Ga, Baton Ronge, La, Fort Collins, Colo, 
Las Oruoee, N M 

Photographs for the Society’s Album were reoeived from 
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Dr George R Morehouse, Messrs William V McKean anil 
Robert Patterson 

Dr Rotbrock read a paper on 1 The Present Condition and 
Future Prospect of the Pennsylvania Forests ’ 

Dr Morris corroborated the destruction of timber by insects 
as referred to in Dr Rothrock s paper 

Dr Morns read the following communication on “Tubercu 
Ions in Animals " 

Some months unco I was present at Hie slaughter of a herd >f cattle on 
account of a dread of their being tainted with tuberculosis 1 tils disease 
had been d agnosed ns present In the original herd more than two in inlhs 
previously aud all Buspected animals had then been klllo! The farmer 
however was not salisflcd that the disease had been stamped out and pre 
ferred to have the rest slaughtered while still In good condili in fir fo d as 
deteimined by experts who were present In tho lunge of two il them a few 
hard nodules wero found and on the intestinal walls of nearly all were 
small round masse* which on being incised gave vent to a greenish 
gritty cheesy mass In the opinion of the veterinary surgeon who was 
present these were not tubercular They reminded me moreof such small 
cheesy masses as are often found In human post mortem examinations md 
are apt to be disregarded unless found abundantly in subjects of true miliaiy 
tubercle when a e oftui consider them as proof that the disease has become 
disseminated through the enllre organism With these exceptions and 
also the occurrence of numerous vascular subcutaneous lymphatics 
(nailed beans by the batcher boys) the cattle showed no disease lut 
on the other hand compared favorably wlLli some Western steers which 
were slaughtered at the same time The veterinary above mentioned 
called tny attention to the comparative absence of these bcaDS and 
small yellowish white bodies in the Western grain fed stock andattributed 
their frequent or almost universal occurrence in Eastern cattle to some 
thing In the food or pasture grounds or water used by our cattle This 
has set me to thinking whether there may not be some fllarla or other Inles 
tlnal parasite which causes such spurious cyst like formations But while 
waiting for opportunity to Investigate this more closely a gentleman ob 
served to me that some gypsy boys whom he bad played with in his youth 
had shown him a bottle which they said oontalned a poison prepared from 
mouldy hay capable of producing slckneeaof a lingering, wasting chano 
ter, terminating In death—like consumption In general character Imme 
dlately the idea occurred to me that ws stay find In this direction the true 
nature and mode of action and dlasem 1 nation of tnbercle in the human fsm 
tly The extent of Its association with the ‘ bacillus tuberculosis baa led 
most observers to consider the latter as standing In can**] relation to the 
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d sease Now this I* a microscopic fungus and it theiefore seems to me 
mere is no a priori improbability of Us existence in musty b ty and f) lder 
and whon we consider tbe conlition of f>od given to much of the livo 
stock by Improvident and unthrifty farmers a ready explanation of the 
spread of the disease now so generally dreaded la at hand In speaking 
on the subject with Dr Samuel O Dixon the distinguished bacterldo 
gist I found him tally alive to the p usibdilics of fruitful results from lnves 
ligations into the trunspl intation of fung ml and acllno mycoid growths 
from a vegetable basis to animals and tli it some Germ in autb irlties have 
already done gmd work In this direction Observations tending to ealab 
lish an Identity botween the bicllus tuberculosis and other fungoid 
growths could not fail of h mg most important aids to us In c imitating 
tbe dread disease wbich sweeps away such a large portion of the human 
race Nor should we forget that during the late war of the Rebellion a 
very fatal epidemic of spotted fever black measles or cerebro 
spinal meningitis as It was callad bn ke out among soldiers who were 
supplied with mouldy luy winch was used for bedding The epidemic 
■piead by contagion quite extensively 
I have also been Informed that the disease among horses known as cere 
br) spinal meningitis is clearly traceable to mouldy hay among tbe 
Dutch dinners near Lancastei It Is called putrid sorelhroal because the 
mucous membrane of the throat becomes Inflamed and gangrenous and 
tbe bolus of food is not swallowed owing to paralysis of the muscles of 
deglutition We have thus as it were a connecting link with the phe 
nomena of diphtheria which Is also traced to a mould or fungus which may 
grow upon any abraded moist or mucous surface The tendency of patlio 
logical investigations and studies during the past twenty years has been 
more and more towards the discovery of Intimate causal relations between 
many diseases not formerly reoognlxed as rymotlc and corresponding 
ftiogi or bacteria or b&ollli Wo forget too often that these are 
only terms for microscopic fnngl or monlds that the same laws of propa 
gation and growth govern them as their larger congeners that the very 
term ' zym >tlc so long nied In medical literature shows that oar preda 
cetaors properly classed them as the results of ferments and thus are 
liable to be led away (horn true methods of checking their ravages 
Undoubtedly these are to be sought by better acquaintance with their life 
conditions and a large step in advance will have been made If we should 
be able to trace them fi om the! r ordinary and comparatively In nocuous vege 
table hahtaU to their dangerous migrations to animals I do not know that 
In this connection attention has been drawn to the typhus fever epidemics 
which have followed extensive vegetable disease, e g, the Irish potato 
rot or the effect of ergotlsed rye and wheat on the poorer classes In Italy 
and the Balkan provinces To return to tbe subject of tuberculosis in 
animals, Including man the conditions for Its virulent spread are emi¬ 
nently those fevering fungous growths—deficient vital force (whether 
original or aoqulred from overstrain), damp dwelling!, overheated vitl- 
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ated air and insufficient food Add to iheM the germ and the result Is 
not long In showing itself Tsko these away and the geim is harmless 
comparatively A good illuatrati in of this is to In. foun I in the animal* 
especially the monkeys crowded Ugelhor in ourv A) gical gardens 'What 
belter flcll could be found for a propcily condui ted series of e\] erlments 
on the thorough disinfection of air and food Isolation of infected Indl 
yiduals and curative agents? Tlu latter should embrace such 
bactericides as <an enter the cuculali in harmlessly an 1 such natural 
food as will sustain the animals The late Dr Bhipi en s expen 
ence with the lessenlug of tulierculou* and scrofulous disease among the 
colored Inmates of the House of Hefugc after the uilioduction of corn 
meal as a large part of their diet should not be lost sight nl Mifcht not 
a diet of cicoanuiB and palmnuts be useful to our monkeys I 
In conclusion I would urge upon our microscopists the study of the 
whole class of moulds sud fungi both in their ubuiI forms and as to 
their trmsplsnted forms in suhual media and in living animals 

Pending nominations Nos 1273 and 1271 were read 
On motion, it waa 

Retohtd That Hev Robert W Rogers Pl\ D be appomto I i delegate 
to represent lha Society at the Congres Internationale des OrJenUllstcs to 
be held at Geneva In September 1894 providing that the same aliall 
entail no expense whatever upon the SocieLy 

And the Society waa adjourned by the President 


Stated Meeting, March 16, 189i 
Dr J Cheston Mobrib in the Chur. 

Correspondence waa submitted as follow* 

A letter aooepting membership from Sir Henry Bessemer, 
London, Eng 

An invitation from the Maryland Historical Society, Balti 
more, to attend its Fiftieth Anniversary, Maroh 12, 1804 
Letters of envoy were received from the Geological Survey 
of India, Calcutta, Soci4td des Naturahstee, Moscow, Rum a , 
K Sachuche Geeellsohaft der Wusenachaften, Leipaig, Sooidtd 
d’Hiatoire Natorelle, Straasbnrg, Alsace. 
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Lettera of acknowledgment were received from the K K 
Sternwarto, Prague, Bohemia (141), Soci^uS d Histoire 
Naturelle, Strassburg (140 141), Prof Abel Ilovelaoque, 
Paris, France (141) Dr Traill Green, Easton, Pa (142), 
Prof John F Carll, Plessantville, Pa (142), Mr Jedediah 
Hotchkiss, Staunton, Va (142) Scientific Society, Denver, 
Colo (142), Central Meteorological Observatory, Mexico, 
Mexico (140, 141), Ob«ervatorio Astrundmico Nacional Mex 
icano, Tacubaya (142), Institute fisioo geografico Naoional, 
San Joso do Costa Rica, C A (111), Museo Naoional, Buenos 
Aires, S A (139, 140, 141) 

Accessions to the Library were reported from the Geologi 
cal Survey of India, Calcutta, Statistics Central Byran, 
Stockholm Sweden K K Zoologisch botamsche Gesell 
schaft, Prof Karl Penka, Vienna, Austria, Gesellsohaft fur 
Erdkunde, Berlin, Prussia, Naturforsohende Gesellschaft, 
Freiburg l B , SociCtd d'llistoire Naturelle, Strassburg, 
Alsace, Naturforsohende Gesellsohaft, Zurich, Switzerland, 
“II Nuovo Oimento," Pisa, Tuscany Umversitd dc Lyon, 
France, Institute y Observatono de Marina, San Fernando, 
Spam, K Meteorological Society, London, Eng , Royal 
Society, Edinburgh, Sootland, Theological Seminary, An 
dover, Mam , Commission of Public Records, Boston, Mass , 
Mr Walter S Logan, New York, N Y , Hon Robert E 
Pattison, Harrisburg, Pa , Dr C S Dolley, Philadelphia, 
California Academy of Sciences, San Franoisoo, Historical 
Society, Chicago, Ill , Experiment Stations, Raleigh, N C , 
Ames, la , Lincoln, Neb , Corvallis, Oreg 

The death of Cavaliere Damiano Muoni, Milan, Italy, Feb 
ruary 22, 1604, set 74, was announced * 

* Carallere Damlano Moool wu bom u Antigua* Prorlnoe or Bergamo Italy on 
th* fourteenth day of Aagutt, 1830 HI* early 11b wu Madina, *nd bl* ambition* 
patriotic He participated In the Ill-Maned Insurrection 1* cinque glornaie of IMS 
■t Milan end In oonaequenoe w*a obliged to be absent from bli country fx a long 
period Ht» time wu BUed with Mody and h* returned the poawmior of muob Taloa- 
bta hMorioal and areiuaotogtaal matter HI* aoUrity in autbonblp «•* nnoeulng and 
otw cm btmdrad book*, pamphlet* papen etc. attect hi* proOetaDay In hlMoi) gene¬ 
alogy mbaotogy One art* and other bmnohea of knowledge He bald the poritloa of 
Rata Arohlriat for many yaan -and wa* aaalmu ooaitaoa and obliging 
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Mr. Henry 0. Baird read a paper entitled “ Association : 
The Dominating Need of Man, and the Keystone of Social 
Science.” 

After which a desultory discussion on the subject of the 
paper took place. 

Pendmg nominations Nos 127S and 1274, and new nomi¬ 
nations Nos. 1276 to 1296 molusive were read. 

And the Society was adjourned by the presiding member 
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PROCEEDINGS 

AMERICAN PHILOSOPHICAL SOCIETY 
HELD AT PHILADELPHIA FOB PROMOTING I'SEPTL KNOWLEDGE. 

Von. XXXIII June, 1881 No 141 


Stated Meeting , April 6, 1894. 

Vice-President Kkndaix in the Chair. 

Minutes of last meeting read. 

Correspondence was submitted as follows: 

Letter accepting membership from Dr. Isaac Roberts, Star- 
field, Crowboiough, SuaBex, England. 

Circular letter from the Directeur of the Direction Gdndralo 
de Statistique, of the Province of Buenos Ayres, announcing 
his appointment to that office. 

Accessions to the Library were reported from Mr. Edward 
Counsel, Melbourne, Australia; Mr. N, A. Cobb, Sydney, 
Australia; Bataafsch Gonootsobap, Rotterdam, Netherlands, 
K. K. Naturhistorisohe Hofmuseum, Vienna, Austria; Gesell- 
echaft fur Erdkunde, Deutsche Seewarte, Berlin, Prussia; K. 
Geaellsohaft der WisBensohaften, Gdttingen, Prussia; Wbrtem- 
bergiaohe Kommission ftir Landesgesohiohte, Stuttgart; R. lsti- 
toto Lombardo, Milan, Italy; SooietA Italiann delle Scionze, 
Naples, Italy; R. Accademia delle Seienze, Turin, Italy; 
Acaddmie des Sciences, etc., Angers, France; Aoaddmie K. 
dea Sciences, eta, Caen, Franoe; Sooidtd des Sciences Natu* 
relies et Arohdologiques de la C re use, Gudret, France; Dr. P. 
Topinard, Paris, France; Sooidtd des Antiqnaires de la Mo- 
rinie, Saint-Omer, France; Historical Society, Dr. Hugh 
raoo. Auam. fhjlos. soo. axxm. 145. v. ram ted jut 8, 1804. 
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Hamilton, New York, N. Y.; University of Pennsylvania, 
Dr William F. Norms, Philadelphia; U. S. Naval Institute, 
Annapolis, M<1., Smithsonian Institution, Bureau of Educa¬ 
tion, U. S. Coast and Geodetic Survey, Washington, D. C.; 
Director of the Michigan Mining School, Lansing; Dr. Jesua 
Diaz do Leon, Aguascalientes, Mexico. 

The following deaths were announced : 

Dr. E. Brown-Scquard (Paris, France), born 1818, died April 
2, 1894. 

Sir P. Cunliffe Owen (London, Eng), bom June 8, 1828, 
died March 23, 1894. 

Hon. Washington Townsend (West Chester, Pa.), died 
March 18, 1894, a?t. 82. 

Obituary notice of Thomas M. Cleemann was read by Mr. 
Prime. 

Prof, Cope made a communication on some points of the 
anatomy of the Ophidia, especially regarding the lungs. 

Mr. Lyman offered for the Proceedings a map of the New 
Bed, New Jersey. 

Pending nominations Noe. 1273 and 1274, 1276 to 1296, 
and new nominations Nos. 1297 and 1298 were read. 

And the Society was adjourned by the Chairman. 


Stated Meeting, April SO, 1894. 

Vice-President, Mr. Eendjol in the Chair. 

Minutes of meeting, April 0, read. 

Correspondence was submitted as follows: 

Letters of envoy were received from the K. Meteorologisobe 
Institut, Berlin, Prussia; Editors of Nuovo Cimetito, Pisa, 
Italy; Muade Guimet, Ministere des Travaux Publics, Paris, 
Franoe; U. S. Coast and Geodetio Survey, Washington, D. C. 



Letters of acknowledgment were re<eived from the Bibh 
othdquo de 1 UmversiU Royili Lnul, Sweden (110, 111) 
K 1) Videnskabernes ScNkab, Copenhagen Penm irk (Trin^ 
xvn, d, xvm, 1, Proc, li 1), K Zoologisch Genoot^Jiaj) 
“Nature Artis Magistri," Amsterdam, Netlierlai Is (142) 
K Zoologisch Botimsohe Genootschxp 's Gravcnhage, Neth 
erlands (142), Kolonnl Museum, Fondation de P leyltr van 
der Uulst, Haarlem Netherlands (142), Prof G Tschermak, 
Vienna, Austria (110, 141), K Gc«dlscliaft der Wi-scnsdiaf 
ten, Gottingen, Prussia (I4L), Observatono Astronoinico della 
It University Turin, Italy (141), Soci&i' d'Anthropologio, 
Pans, France (140, 141) IT S Naval Observatory, Washing 
tOD, D C (142), Society of Natural Ilistory, Cincinnati, 0 
(142) , Historical Society of Southern California, Ljs Angeles 
(98-142, and Catalogue, Parts i-iv) Kansas State Historical 
Society, Topeka (142), Ob-ervatoire Mctcorologique Contral 
de Mexi'o, Mexico (140-142, and Catalogue, PartB l-m) 
Bishop Cresocnaio Carrello Ancora, Minda, Yucatan, Mexico 
(142) 

Accessions to the Library were repoi ted from the Exhibition 
Trustee®, Melbourne, Australia, Lund University, Lund, 
Sweden , Aoademie 11 dcs Sciences, etc, Copenhagen Den 
mark, Akademie der Wisaenschatteu, Phybikalibdie Gescll 
schaft, Berlin, Prussia, Bath and West of England, etc, Sou 
ety, Bath, Eng , Philosophical Society, Cambridge, Eog , 
Society of Antiquaries, London, Eng , Amer Academy ot 
Arts and Sciences, Massachusetts Historical Society, Dr Sam 
uel A Green, Boston, Mam., Public Library, Salem, Mass , 
Tufts College, Maas , Aoademy of Sciences, New York, N Y, 
Dr D Jayne & Son, Philadelphia, Enoch Pratt Free Library, 
Baltimore, Md , Elisha Mitchell Soientiflo Society, Chapel 
Hill, N C , Society of Natural History, Cincinnati, 0,34r 
S Waterhouse, St Louis, Mo , Agnoultural Experiment 
Stations, Orono, Me, Burlington, Vt, Amherst, Mass, Storrs, 
Conn , Blacksburg, Va, Columbia, Mo. 

Announcement of death: 

Dr. William Y. Keating, Philadelphia, April 18,1894, at 71 
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On motion, the President was authorized to appoint a suit 
able person to prepare the ubusI obituary notice 

Mr Price offered the following 

Rttohtd Tbat a Committee of three membLn of Lite Sicitly be ap 
printed to roofer with the rcprestutatiica of other societies and organize 
Inna with reference to a public dinner which it has been pnpoaeil to 
l,ive the Hon I 1 rcdtntk h isloy the President of this Society on the 28th 
day of May the nintileth an n I Ternary of his birth 

Tho following Committee was appointed Messrs Price, 
Yaux and Dr Bnuton 

Mr Bacht read an article explanatory of the Brownian 
movements Dr Brinton made some remarks on tho subject 

Pending nominations 1273 1274, 1270 to 1203, and new 
nominations 12M9 and IdOO were read 

Mr Prime offered the following resolution, which was sec 
onded by Dr Buntoti 

Ruolvtd That a Committee of five members be appointed by the Preal 
dent to take into consideration the Btate of thi Society and to report 
whether any and If any what measures it may be expedient to take for 
Increasing the resident membership of the & clety and promoting it* 
usefulness and whether In effectuating these purposes It may be necee 
■ary to amend the existing law* and regulations 

The matter was discussed by Messrs Prime, Bnnton, Price, 
Uorn and Lyman 

On motion, the resolution was adopted 

The President subsequently appointed the following Com* 
mittee 

Frederick Prime, Chairman, J Sergeant Price, George H 
Horn, William P Tatbam, J G Rosengarten 

And the Society was adjourned. 



The Secret of the Brou m in Moi emails 
By R Meade Bathe 

(Rea i bef it the American Philouphtcal Sonet) , Apnl iSyj ) 

We first Imr sjstemiticilly of miUmlir inovuni it, is 1 tiling 
directly visible, from the writings >f the <1 stin n uished hot mist l)r 
Hoheit Biown, imhi 1 eel m a ] ipcr tntitlc l * A Unef Viount if 
Microsi opu al Obscrv itions, Made in the Months of |unc, |uIv 
and August 1827 On tin. 1'iitules (ontunel in the Pollen if 
Plants , "11111 On the Gentnl Lxistcntc of At live Mulct ules 111 Or 
game anil Inorganic Bodies ’ 

Of eourse we know liifereiilitlly, through ph)Mcs and tilt nustry 
that (he particles of bjdits 111 »ve under the influence of various 
extraneous foites, and we know, too, that, in the else of 111 ittei 111 
a gist 011 s foini, they mjvc nisi under the influence of lorre inlieieiit 
in their own constitution But the movements of which lam ibout 
to s]ieak relate to the visible behavior of what should be termed 
inert matter, if that ex| ression were not begging the question ot 
whether or not it has in itself powei of motion, and thus deciding 
it in favor of the view that it lias not, but is moaed b> extraneous 
force We must lit gin, theiefore as is hut right, by assuming that 
it is in open question as to whether or not ctrtun partieles, in 
aqueous suspension, call them molecules or otherwise, as one pit an s, 
organie or inorganic, but not eudowtd with animal life, ire of them 
selves capable of movement, or are moved by some extraneous force 
or foices at present unknown lhe solid ground of fact from 
which we start is that, under the conditions mentioned, they do 
move, for that is undeniable and admitted 

Dr Brown sooi discarded, through disproving in the course of 
his investigations the sunnise winch he hod made, that the particles 
of pollen indicated by their motion a mbde of function analogous 
to that of sperm itoaoids, and rested eventually in the conclusion 
that particles moving in aqueous solution* are not confined to 
organie bodies or to their products He had conducted a series of 
experiments on finely crushed glass, on simple earths and metals, 
with many of their combinations, and rocks of all ages, includ 
ing those in which no organic remains have ever been found 
Moving particles presented themselves in each of the constituent 
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minerals of granite 1 ven a crushed frigment of the Sphynx give 
the same results Ht tried substinces of Loth iqucous and igneous 
origin, travertine, stalai tites, Iiva.obsid an, volt anie ishes, meteoric 
matter, manganese, mekcl plumbago bismuth, intimony, arsenic 
asbestos, a< Linohtc tremobte, ztolite, nul stcititc He tried par 
titles of wood, living and dead linen, pi| er, cotton, silk, wool 
hair, and nnistular fibre that had been exposed to fire under the 
blowpipe doiu lied with witer ind submitted to unmtdiatc ex nni 
nation lhc particles from all these substances exhibited as vivid 
movement after as befoit they had been so tieattd 

Dr Brown about twelve months later, went on further to declare, 
under the head of 1 Additional Remarks on Active Molecules, 1 
that — 1 he result of the inquiry at piesent cssent ally agrets with 
tint siluih may be collected from my printed account, and may be 
here briefly stated in the following tirms, namely, tint extremely 
minute partules of solid matter, whether obtained from organic or 
inorganic substancts, when suspended in pun water, or in some 
other aqueous fluids, exhibit motions for which I am unable to 
xi count, and whnh from their irregularity and seeming independ¬ 
ence, resemble in i rem irkable degree the less rapid motions of 
some of the simplest animalcules of infusions I hat the smallest 
moving pari < les observed, and which I have termed Active Molt 
tides, appear to be spherical, or nearly so, and to be between 
i so ooo and i 30 000 of an inch in diameter, ind that other par 
tides of considerably greater and various size, and either of similar 
or of very different figure, also present analogous motions in like 
circumstances I have formerly stated my belief that these motions 
of the particles neither arose from currents in the fluid containing 
them, nor depended on the intestine motion which may be supposed 
to accompany its evaporation These causes ol motion, however, 
either singly or combined with ethers,—as, the attractions and repul¬ 
sions among the particles themselves, their unstable equilibrium in 
the fluid in which they are suspended, their hygrometncal or capil 
Jary action, and in some cases the disengagement of volatile matter, 
or of minute air bubbles,—have been considered by several writers 
as sufficiently accounting for the appearance Some of the alleged 
causes here stated, with others which I have considered it unneces¬ 
sary to mention, are not likely to be overlooked or to deceive 
observers of any experience in microscopical research, and the 
insufficiency of the most important of those enumerated, may, I 
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think, be satisfactorily shown by meins of a very snnpli expen 
ment " [Dr Brown here illu les to w hit lie (let ills at consult ulile 
length, as to the trituration tigellur ot oil md wtlcr so is to 
secure in one else, by 1 large piopoition of witer to oil lacun v I 
water ot various sizes, filled with pirticlcs, protecte l fre n cvip 11 
tion by the. oil, and in the converse else, by isniill pioportion of 
oil to water, to secure minute oil drops on the surface of the water, 
some of which drops were not luger thin the solid particles in llic 
water ] 

lhese pissiges from the writings on this subject of so skillful 
careful, ind conscientious an obserscr is Di Brown wis excite 
regiet tint he had not pursued the suhjei t further He would lnu 
found, among other things, a much simpler and more listing 
method of excluding air born the drop under observation thin 
that which he adopted in forming lacun c of aqueous flin I 110 
tected fioin evaporation by immersion in oil lie would in ill 
probability have discoveicd the real cause ot the motion of 01 
game and inorganic partu les in aqueous fluids But lie dropptd 
the subject, perhaps because he was obli„cd so to do on ai i ount of 
the pressure of other reseireh when he had obt lined some vil table 
results, leaving his investigations negitiveas to conclusions He 
doubtless begin with the supposition, which seems < ummon it first 
to all investigators of the subject, that eviporition might represent 
a shock that would move the particle a suspended in water, that 
vibration from mechanical sources might account for the mou 
ments, that currents set up in the drop of water by different es ot 
temperature in it or slight differences in the temperature of the air 
surrounding it, might account for them, or that mutual attritions, 
derived from gravitation, and inherent in the rditive densit) of the 
particles themselves, might do so and he found, as every one else 
will find who experiments in these directions, that the movements 
goon independently of currents and independently of heat, general 
ing or not generating currents, independently of light, and in the 
caae where the particles represent an extremely fine division of 
matter, and are at the same time of low specific gravity, even inde 
pendently of terrestrial gravitation , and without relation to their 
apecific gravity, with the force of their mutual gravitation entirely 
masked. 

Some of these thing* Dr Brown implies that he saw in the course 
of biB investigations, others he could hardly have failed incidentally 
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to set, but one that I have mentioned, lit did not rightly interpret 
It was i distinct 1 qisc in his a< utentss of obseivation, that involved 
in his mention, without peittplion of its deepest significance, of 
minute droiis of oil, some of them not txteeding the solid pirtu les 
themselves in size, standing nearly or altogether at rest on the sur 
fate of water the pointing of which fact is very clear one which, 
had it been known to me would have induced me to tiy oil as well as 
water among the first instead of among the list of my own e\peri 
me ills, is aetu dly liaj pened in their sequence 

lo ifiord facility lor the fullest com] rehension of the subject it 
beet mes proper here to resume the historic al tenor of our way with 
a huef account of some of the views of Henen Wiener, Bxner, and 
Sehult/e, non recent than those of Dr Brown In order to avoid 
the lcsponsihility for the necessary condensation, I prefer t > quote 
as follows, from the summaiy of their views in the Jahresbenchi of 
1867 

“ Then Chr Wiener, from whose account thepicied ng historical 
remarks are quoted, instituted microscopic observations ol these 
movements, and came to the conclusion that this trembling, irregu 
lai, unsteady motion of solid molecules which alter their airci tion 
in the briefest fraction of tune in their zigzag course, h is for Us 
basis the continual movements which, by virtue of their moluuhr 
constitution, belong to fluids He learned through his mvestigi 
tions (1) that the movements are not those of infusoria, (a) that the 
movement is not communicated to the fluid, (3) that the trembling 
movement is not in any way derived from the varying attraction 
and collision of the various oscillating molecules with one another, 

(4) that the movement is not derived from changes of temperature, 

(5) that, also, the movement is not derived from evaporation 
Consequently, there remained to him nothing to ascribe as the 
cause of the peculiar movements but the property of the fluid itself 
llus explanation received direct confirmation from Wiener's obser* 
vation, that the amount of the movement has a certain relation to 
the size of the molecule Lately S Exner has extended theinvesti 
gations of Wiener Among the various influences which Exner 
sought to test with reference to the molecular motion was whether 
either chemical causes or mechanical one9, such as pressure, 
vibration, and so forth, could in any way produce an acceleration or 
a retaidation of the effect Only by exposure to light and heat 
did the motion become accelerated, and then in such a manner as. 
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in the case of glycerin, the molecules of which under oulinary con 
ditions show scuttly any, it any movement it ill to eshilnt it 
clearly when w unite! up to filty degicts centigiadc ol temp ratuie 
Exner also examined into the propel ties of fluids in which solid 
molecules remain suspended ihe results of his investigation re 
solve themselves into the following points (i) 1 he luilini s of 
the molt111I11 movement is heightened by light md heat, mil by 
radnnt as well is by conducted lute, (a lone of the c onseq u necs 
of the moleeul ir movement is that the molecules, in a s[ eeihe ill> 
lighter fluid, not only do not sink to the bottom, but oven ome the 
force of grivitilion to such a degiee as losprcul themselvesequilly 
throughout the fluid, (3) the velocity of this scattering is as the 
intensity of the moleeul 11 movements influenced by light and hot 
It should lie mentioned here tint 1 r SrhulUc had aluily silted 
tint suhstanees when most finely divided cspecnlly sui h as seemed 
undei the liiuioscope to be unotphois m l exhibited the brownian 
movements, rennin siis[>ended 111 pure wjtei and in miny other 
fluids for dijs weeks md m jnths at a time, so tluL the fluid eon 
taimn 0 them presents 1 cloudy, or at leisl in opilesrent apptir 
ante ” 

The account of the views of Herr Wiener in the Jihttxhnch* 
makes an impoitant omission It devotes itself chiefly to reciting 
what, in his view, does not cause the brownian movements hut 
does not mention precisely to what he does ascribe them Herr 
Wiener "ays, in the last paragraph of his article in I’o^ind rf r 
Annaltn, 1863 —“The weight of the preceding conclusion, that 
one cannot ascribe the trembling movement to any cxterioi cause, 
is very greatly added to by the ascertained fact, that the diameter 
of the similarly moved water masses is so small that it nearly corre 
sponds with the wave length of red light, and still more closely with 
that of radiant heat " I Ins passage gives the keynote to lus view' 
on the biownian movements After a most elaborate scries of 
experiments, in which he measured On a micrometneally divided 
glass slide, with the addition of diagonal lines, and by watch, the 
range and the time of the movements, he reached his most impor 
tant conclusion, that, because the dimensions of the aforesaid wave 
lengths of light and heat have a certain close correspondence with 
the duuneter&of the minutest partutfes and water masses, they form 
the moving impulse of the motions of the particles He pictured 
to himself that the tether surrounding the particles, being continu 
raoo axes philo*. son rxxm 143 t ranrraD hat 0,1894 
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ous -with the xtherof spice irts through the nys of light and lieit 
on the partules and minute water masses generating in their inter 
action as the visit le resultant of the fortes in play the movement 
of the particles in suspension m lqueous solutions But if the 
ciuse of the movements assigned by Herr Wiener were the true 
one the same cause ought to be operative in the case of dcohol 
ind in that of the fixed and volatile oils but it is not 1 his con 
elusion of Herr Wiener s seems to me to be denvcd from the un 
satisfactory fact of a coincidence of which kind of proof we lubitu 
ally perceive more than enough to obscure btwilder and often to 
battle our feeble efforts to penetrate beyond the veil of phenomena 
of things as they seem to the everlasting nuumena, things as they 
are near the inscrutable throne of niturc 

I will not we try my heaiers with the recital of the numerous 
details of my own experiments, the names of the substances tli it I 
tried tilt modes in whn h they were treated the manipulations of 
various sons necessary to the prosecution of the work 1 very one 
knows the difficulties that will arise in new investi B ations which 
will themselves suggest the means of countervailing them os the 
work proceeds In this pirtu ular cast one difficulty wis to obtain 
finely enough divided matter in other liquids besides water It 
may 1 e interesting to mention that I did not read anything on the 
subject until my own experiments were nearly finished By this 
course I avoided any possible bias expressed or implied in the 
directions to be pursued and (lie conclusions to be drawn, and I 
had ultimately the satisfaction to perceive, as I had often before 
observed, how owing to the constitution of the mind, men neces 
sarily follow the same general and often particular track in their 
procc lures It is not in the course they follow, that they differ 
muc h, but in the conclusions which they reach in pursuing what is 
virtually the same way Fortunately for me, constrained to be 
absent for months m the field on geodetic duty, and at all times 
constantly engaged at my profession, night still lent itself to my 
slowly accumulated results That the investigation was most inter 
esting, I need hardly say 

As electric currents have been demonstrated in the human body, 
I naturally thought that all slight differences of tension betwepn the 
liquid and particles, or in the liquid itself, might set dp electric cur 
rents Therefore I passed the galvanic current through liquids filled 
with particles, watching them carefully There was not the slightest 
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visible effect thcrtb) produied on the movements of the partu les 
If the movements lnd been pioduccd by electric runents then so 
sliong a c urrent is 1 often pissed through i drop of witer oujit to 
have left no manifest it ion of movement possible from tht neres 
sarily weak, if actually txisting, currents su| posed to be actuitmg 
the pai ticks 1 In molecular movement, so r tiled, is, is tie si nbtd 

by Herr W lencr, a zigzag ont, but that term docs not exactly con 
vey the petulianty of the motion It is a combination o( a jerky, 
wobbling movement performed within determin ite bounds entirely 
irrespective of the sweep of currents in the liquid, or even of the 
effects in some cases of tcircstnal grivity and in no case seemingly 
iffectcd by the influence of local gravitation of paiticle to particle 
1 aking the vermilion of the sulphide of mercury, as finely divided 
as it tan be mule, and tuinin e the niieroseope at even a slight 
angle from the veitica), the effect of terrestnal gravity on the par 
tie les becomes at once apparent blit taking the carmine, icpuledly 
made of cochineal the particles are not affected in the slightest 
degree by terrestnxl gravity Of course it is hardly necessary to 
say th it iny solution should be weak in order to Ulow the sub 
stances under eximin ition to receive the finest division of which 
each is susc ptihle as dissolved lhc specific gravity of sulphide 
of mercury is not only much greater than that of cochintal, but 
additionally it is not susceptible of nearly so minute division os 
cochineal is Of all substances that I experimented with, cochineal 
seemed to be that which is capable of the finest division, and at the 
same time of the most brilliant illumination Gamboge, which 
appeals to be the substance of predilection among many persons to 
experiment with for the brownian movements, offers nothing com 
parable to the brilliancy and the fineness of particles of carmine 
derived from cochineal With a weak aqueous solution of carmine 
one may see by daylight, on a background of faint blue, and by 
ordinary artificial light, on a golden one, thousands of tiny parti¬ 
cles, bright as sparks of ruby, shimmering and performing their 
independent evolutions over the field of view 
Just as one sees a boat managed by an unskillful helmsman pursue 
its erratic way in going about, being taken aback, or heeled over by 
a flaw of wind, without for a moment attributing its movements to 
currents or any other cause but the trte one, so the constant observer 
of the brownian movements knows full well that the particles them 
selves are moving, not being moved by currents or by gravitation 
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towards the earth or among themselves He, from the first recog 
nizes the fact th it the smiller the particles are, the more vivid is their 
movement He rceogm/es another, tint, although many large par 
tirlts do not, as masses, move it ill jet the largei nnsses are ill 
alive, as it were, with smaller ones, seen cleuly around their i erq li 
ery, on the silhouette of which they are sein plying like binksof 
oirs in an ancient turcnic He is struck with ind lonvinccd of 
still another thing, that whcieis one might expert to find tint all 
particles would manifest an attrietmn for each other through gravi 
tation and that the larger and largest, but all m proportion to their 
relative sue, would attract inel jlisorh the relatively similar ind 
smallest ones, nothing of the kind occurs but the smaller, down to the 
smallest go their own way, sometimes even touching the hrgest 
and bounding off and away as if they do not, is indeed they do not 
visibly, submit to the force of grivitation Of courst they cannot 
eseajie the influence of gravitation, whether terrestrul or imong 
themselves but the cttect of gnvitation upon them is nnsked, in 
what manner will appear later 

It seemed to me tint inignitic earth waves might affect partu les 
in such delicate suspension as those of whic.li we ire speaking some 
of winch ire no greater in diameter thin i 100,000 ot in ini h, seen 
under various powers capable of migmfying from 650 to 1300 
diameters Accordingly, I have placed the particular fluid under 
examination in the lines of force of a permanent magnet, wuh the 
magnet on one side and the keeper on the other of the drop of fluid 
Concentrating the gaze on individual publics, to observe if their 
movement were modified and then on others in succession, and 
often repeating the experiment, nothing could be observed other 
than the movements existing before the magnet had been brought 
into requisition The only kind of particles sus< cptihlc to the mflu 
ence of the magnet were those ol precipitated iron, but iron is 
always obedient to the magnet 

Heat I applied in various ways, either irregularly or in an cn 
deavor to distribute it as equably as possible on the glass slide on 
which the particular experiment was made Mere currents are set 
up during the adjustment of temperature from radiation At the 
same time one can observe and differentiate the motions due .0 the 
brownian movements, the motions along currents, and also the 
motions from terrestrial gravity, if any, exhibited by particles, if 
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Ihe specific gravity of Hie subslinrc be grcit and tht muroscoi>c 
be set it in ingle with the veiticil 

( old 1 aKo applied pultm„ tin. slides with their cover glisscs m 
a freezing mixture of broken ire and vv iter uul reducing ilnm to a 
aery 1 iw temper Uuie Still the movements went on is ij paientl) 

unniodihed as tvtr Herr h xnir says, it will lx. rcimml i ncl that 
gljcenn which under oidiniry conditi ns sh iws absolutely none 
or ilmost no molecular movement shows it rlcarlj when winnedup 
to the temperature of fifty degices centigiade In all tin fmi ly 
divide 1 bodies, howevei, which I «xamined, theie seemi 1 to be 
no innease or diminution in the intensit) of the movements toi 
responding with their alternate subjection to heat and cold I here 
weie occasions in which I thought that I observed icccltrUion hom 
light, but I always ended by imputing it to the force of imagm i 
lion, and d it were not justly iscriluble to that cause, the fict tint 
it could lie so ascribed, is proof positive that if, through the influence 
of li e lu and heat, any intensification of the movements ol the pirti 
cles took place, it must have been veiy small Moreover the evi 
dence is c crtainly here, to show that even if the movement were 
intensified by light oi he it, that was the only influence tint could 
be ascnbcd to them, that light and htat could not be deemed the 
cause of the movement And lastly, Herr Wiener’s niicrometrie 
measurements of the range of movement at different temperatures 
completely bore out this conclusion 

The theory of Herr Wiener, that the movements are due to the 
action of the red wave of light and htat is refuted by the single 
fact that, as I have proved by experiment, one may interpose at 
pleasure between the source of light or heat and the particles, either 
a violet glass or a red glass, without being able to observe the 
slightest alteration in the movements, either as to their range or 
their velocity That is to saj, red rays may be eithei partially 
excluded or selectively admitted, without diminishing or increasing 
the liveliness of movement Hence light can have nothing to do 
with the phenomenon under discussion, and I have just shown, 
through the citation of the freezing mixture experiment, that heat 
can have nothing to do with it 

1 have reserved to the very last the discussion of the question as 
to whether or not the shock, if any there be, from evaporation can 
have anything to do with the movements, although this was a point 
that entered into my first investigations I have reserved it to the 
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last, because its discussion requires more than the brief space which 
I have devoted to the previous individual results, and because it 
leads directly to the conclusion that I have finally reached as to the 
true cause of the movements I started out with the conception, 
which it seems is common to every one, that evaporation might be 
accompanied with a series of minute explosions, which produce 
shocks that manifest themselves through the miss of an aqueous 
solution, in the form of minute movements of finely divided matter 
held in unstable cquilibuum by suspension in the fluid, and that 
these, escaping cognizance from any ordinary observation, might 
be visible as such, or in their effects, through the instrumentality of 
high powers of the microscope I had come to believe long before, 
from observation and experiment, that no tremors from mechanical 
agency or any other, except perhajis from evaporation, could pro¬ 
duce the peculiar movements known as brownian, and finally it 
remained to discover if this or any other intrinsic cause were at 
work that would account for them 

At this point I encountered an obstacle. My high powers of the 
microscope were both water-immersion lenses It seemed, there¬ 
fore, that even when I had had the drop of liquid under observation, 
sealed beneath a cover-glass, I might have included, by the use of 
the water-immersion lens itself, an evaporating surface which might 
have produced the optical illusion of the movement of the particles 
in suspension. I proceeded, however, with my experiments, upon 
the assumption that this, as the event proved to be the case, was 
not true, and meanwhile procured from Vienna a one-fifteenth dry- 
lens by Reichert, the highest power of dry-lens that he makes. 

I hod already obtained for high-power lenses a film of liquid thin 
enough to be observed through all its strata, free of air within the 
cell, and protected from evaporation by being hermetically scaled. 
Any ordinary manufactured cell is too deep, and with all precau¬ 
tions taken contains a little air. On the other hand, the mere 
cover-glass superposed on a glass slide contains too slight a 
depth of fluid. I made a cell by using gum-shellac traced in a 
circlet on a gloss slide, which cell, when partially dried, is filled to 
the bnm with the liquid to be observed upon, whereupon the cover- 
glass is pressed into the yielding gum, thereby expressing the con¬ 
tained air with the superfluous liquid, when the product, dried over 
night, is fit for use on the following evening. One slide, prepared 
in this manner and filled with a slightly tinted solution of carmine 
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from cochineal, hid been observed ujion by me for weeks, with -i 
one tenth witer immersion lens, inil ifttnvxrds, upon the arrival of 
the one fifteenth dry lens was observed upon wilhrut showing any 
variation in the range and vividness of movement of flit particles 
subjet ted to ex imiuation I hive cien covered the wholt micro 
scope with a pall of thick, black, woolen (loth, so that not a ray 
of light Lould enter it, other through the cover glass or the c>e 
piece and then carefully pi icing the eye close to the i yc piece 
hive suddenly thrown light upon the cover glass whtn the brownian 
movement among the particles was perctived in as active play as 
ever I have therefore concluded, from all these experiments, that 
neither heat nor light nor eleetueity, nor magnetism, nor nicehan 
ical shock, nor finally evaporation, is opciativc in pro lucing the 
movements, in a word, that the jiarticles move iininfluciuid by 
these forces I am therttore constrained o believe, upon the basis 
of the information that I have obtained in the manner dest nbeil, 
that it is not the pirticles which are moved by their own energy, 
or moved by any energy duertly imparted to thtm from outside 
sources, but that it is the fluid that moves them 

It their own energy moves the particles, we should see them at 
the same time obedient also to the law of gravitation among them¬ 
selves, manifested is the resultant of whatever forces are in play, 
whereas, although they must lie obedient to the law of gravitation 
among themselves, its effects, and generally, as well, those of terres 
trial gravity, are so masked as not to be at all pcrctplible N iw, 
when we consider how minute all o! these particles are and yet 
that they move apparently unhindered with such constancy and 
force, it ought to be apparent, I should think, that they have no 
self motive power However erratic the paths of individuil parti¬ 
cles may be, the likeness among the movements is extraordinary, so 
almost identical in every cose, varying in greatness of range and 
rapidity only in inverse ratio to the size of the particle, that we can 
not conceive of self actuated particlc9 so behaving, for relative 
greatness of size in self actuated particles ought to coincide with 
relatively greater, not relatively less, energy of movement, whereas, 
here the case is reversed But there are other facts that I have ob 
served through experiment, which also prove what I say In 
alcohol, and as far as my experiments go, in fixed and volatile oils, 
the brownian movements are not observable, and jet the micro 
■cope plainly reveals that the movements of foreign bodies in all 
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these is as free as in aqueous solutions, and I think more so So 
molecular move in tuts of solid particles in suspension in aqueous 
fluids must lake place pcrfoice of the constant repulsions of the con 
stituent molecules of the particular liquid present—water lhe 

minute drops of oils supernatant on water, some of them no larger 
than the pirtu les in the water below, observed by Dr Brown, as he 
says, to be almost or wholly motionless, so behave because the 
molecules of water glide by the molerulcs of a substance for which 
they have not even the affinity that would compass opposition Be 
the globules of oil on witer never so small or luge, the moleiulesof 
the iqueous fluid glide by them Whether a snnll or a large 
globule ol oil be the particle itself on water, there is no movement 
of the partu le Di Brown sa\s none, or almost none I think 
that he wis mistaken, thit there is no molecular movement whatever 
Fixed oils have not the same niolec ular constitution as volatile 
oils, nor these the same as alcohol, nor either the same as water 
WhUevei these differences may signify in \arious behaviors, under 
varying conditions, one, among the rest, distinguishes water from the 
rest and all other liquids Despite its apparent perfect fluidity, the 
reluct nice ol its molecules to move among themselves as smoothly 
as do those of other liquids among themselves is one of its most 
evidtnt characteristics We see this exemplified by the wiy, long 
since iblj demonstrated, in whhh a wave is built up from ripples, 
by the. way in which the surf breaks along the shore, and in the 
ease with which a small propmtion of oil in contact with water 
modifies or snUlucs its energy Onl) recently I steered a boat in 
Boston liubor between two headlands, between which, and far 
beyond, white caps covered the surface of the water, surrounding a 
placid lakelet of a square mile in area, black by contrast to its 
white capped margin, over the surface of which lakelet I was soon 
smoothly gliding, and this change from turbulent to placid waters 
was wholly due to the merest film of oil from Boston s great sewer 
discharging its contents three miles away on the lowering tide from 
the head house on Moon Island into the current running towards 
the sea I am aware, of course, that part of the calmness described 
was owing to the fact that the oil lessened the friction of the wind 
on the water But that was not the only cause of the calming 
effect produced by the oil Oil prevents the friction of parts on 
the surface of water already in agitation, and thereby quiets the 
wave already risen The area which I have just described as a 
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smooth lakelet hid been only a short time before my arrival at the 
place in precisely the same state of agitation as the surrounding 
waters The surface is the part where the wive begins to form 
and where it receives constant increments, the wind projiagating 
these and by impact on the growing wave or billow as i whole 
forming and propelling it as a miss, despite its tendency in deep 
water to oscillate freely in the vertical without translation horizon 
tally It is easily conceivable that, although particles of oil may, 
as I have stated, experience no sensible friction when in contact 
with the molecular movements of water, so almost infinitesimal are 
they in range, yet that oil forming a film over a large surface of 
water may through friction, as an enclosing sheath, tend to quie 
the water, and thus impair and gradually destroy its ability to con 
tinue the massed effect known as a wave, at the place, the surface 
where not only is it generated but where it most effectively tends 
to preserve its energy of movement 

Thus, it is not only through its weight that water, when set in 
active motion, becomes so formidable as we know it to be when in 
angry mood It is because, besides the momentum with which it 
can be endowed through its great weight, it lends itself, through its 
molecular constitution, to the storage of enormous energy and to the 
yielding up of that energy reluctantly Assuming the existence of 
a sea of oil or one of alcohol, and either in a state of turbulence, 
and moreover eliminating in imagination the difference in weight 
between these and water, either in comparison with water equally 
turbulent would gently come to rest 

The difference between Herr Wiener s view and mine is radical 
He speaks of the motion common to fluids as the cause of the 
brownian movements But such motion, at least as perceptible 
through the microscope, does not exist, except m water or in some 
other liquid in which water is, as I have proved by experiment, a 
considerable constituent Then Herr Wjener, although accounting 
for the brownian movements by hypothetical movements common 
to all fluids, really makes their causation the vibratory effect of rays 
of light and heat, to which, he thinks, fluids through their consti 
tution lend themselves I, on the contrary, show that the molecu 
lar motion, called browman, taking place under all conditions 
impottblc, is a property of water and of water only, and that light 
and heat have naught to do with producing it, although, as I have 
admitted, they may poaubly act in intensifying it. All that I may 
raoo *™ FHnxM too xxxm 148 w nims hat 1894 
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claim to have detected is a phenomenon which reverts to the 
molecular constitution or water, as to which the moving, solid par¬ 
ticles in it concerned in the brownian movement have no more to 
do than has a current-metre to do with the flow of the stream the 
swiftness of which it measures We do not deny that a gas may be 
essentially pure, and therefore homogeneous, a chemical as well as 
physical entity, and that, nevertheless, its molecules may have 
repulsions among themselves: on the contrary, we affirm it. Simi¬ 
larly water, recognized, as it is, as a chemical condition, not a me¬ 
chanical mixture, has, as here demonstrated, repulsions among Its 
molecules. 

When I take Into account all that I have detailed, and remember 
also that these moving particles of which we have been speaking, 
hermetically sealed under glass, as I have them now under cover- 
glasses, move Indefinitely in time, unmodified in range and veloc¬ 
ity, through changes of temperature, through light and darkness, 
through electricity and magnetism, in the presence of every force 
to which I have been able to subject them, I cannot but think, 
when I add that these movements are active in proportion to the 
fineness of subdivision of the particles, that they are caused by the 
mutual repulsions of the molecules of aqueous fluids. Did I sec a 
relatively large mass moving as vigorously as the most minute one 
visible to the eye, I should regard this theory os untenable from 
that single fact alone, because it would be impossible that molecu¬ 
lar action should concentrate effect on a relatively great mass; but 
when I see, as I do, the largest masses remaining unmoved, and 
descending in the scale, smaller ones, showing the effects of a faint 
impulse, and descending further still, others exhibiting sluggish 
movement, until the sight reaches the smallest particle visible, 
finding in that the most eccentric and vehement movement of any 
exhibited, I know then that I am looking at a sea where the little 
waves dash in vain on the impressionlesa rocks, barely disturb the 
floating ships and hulks, but twist and swirl and make frantically 
dance the little cockle-shells of boats wherever they may happen to 
be upon the surface; and that, in fine, I afti witnessing the molec¬ 
ular movement of this sea in its effort to escape into space. The 
aqueous fluids, finding no release, as under my cover-glasses, the 
movements would go on forever; finding it in freedom from con¬ 
finement, they go on until the fluid which is the condition of their 
manifestation is in a few minutes dissipated in evaporation. 
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I must confess that, although every conclusion reached through 
labor bestowed gives a certain pleasure in legitimate appetite for 
knowledge gratified, yet this is so far beneath what 1 had thought 
might lie hidden under the mystery of the brownian movements, 
I experience a sense of disappointment I had thought that this 
investigation might be one of the paths that lead to the solution of 
the question whether or not energy is immanent in matter or a thing 
apart from it For many years after the beginning of this century 
nothing fundamental in physics was known beyond the fact that 
matter is indestructible It has been learned since, but no longer 
ago than about fifty years, that energy also is indestructible It 
still remains perhaps to be shown that energy is but an emanation 
and manifestation of matter, reacting on it Advanced as our 
knowledge is within a few years as to molecular movement, I had 
hoped that the investigation of the brownian movements might 
yield some contribution to molecular theory, and thence lead to a 
profounder knowledge than we now possess of mole* ular behavior 
in the abstract I am able, however, to claim for the demonstra¬ 
tion here no more than that the brownian movements are not the 
self movements of finely divided particles in suspension in aqueous 
solutions, which Herr Wiener had also ascertained, but simply that 
which he did not ascertain, movements generated by the molecular 
action of aqueous fluids, instead of being, as he and Herr Exner 
also thought, in differing form, phenomena due to light and heat. 
Perhaps even this moderate conclusion may be disputed, blit it 
remains to be disproved 


Obituary Not\c* of Thomat ItuiUr Ottoman 
By Frtdenok Prime, 

(Road btforo Ms Amtnean PhOotopbutU Bouety, April 6, 1894 ) 

la the year Just past, this Society has been called on to mourn the lota 
ol more than the usual number of Its resident members Of these many 
were taken In the ripeneu of their years with their life’s work seoom 
pllshed, some, however, were still In the fell vigor of manhood, with 
apparently a long career still before them To the Utter olaae belonged 
the subject of this sketch 

Thomas Mutter Oleeman waa born In Philadelphia, July 81, 1848 In 
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tab youth he attended the school of Mr Gregory In this city, where lie 
formed many of the warm and close friendships which continued through¬ 
out his life. Entering the University of Pennsylvania in his sixteenth 
year, he graduated In the class of 1863 , and whilst there developed that 
marked fondueM for mathematical studies which clung to him throngh 
life. On leaving the University he entered, as a student, the Rensselaer 
Polytechnic Institute at Troy, N Y , graduating In 1865. His standing 
there was a high one, and on graduating he made an address at the Com¬ 
mencement. 

Hb Drat active work was as Assistant Engineer on the Allegheny Val¬ 
ley Railroad and on the Pennsylvania Railroad, being under Mr. W H. 
Wilson, then Chief Engineer, and closely associated In the work of Mr. 
Joseph M. Wilson. 

Hb Intimate friend, Mr Walton W Evans, the eminent engineer, well- 
known for the high order of hb work In South America, sent him to Peiu 
In 1071, to supervise the erection of the Brat viaduct on the Verrugas 
Railroad. Being attacked with the Verrugas fever soon after lib arrival, 
which lasted for several months, he was unablo to work on the bridge. 
On his recovery he was appointed Division Engineer of the Callao, Lima 
and Oroya Railroad, where he remained for some years 

On relinquishing hb position In ^874 he returned to thb country, but 
was again sent by Mr Evans to South America In 187d as Engineer of 
the Southern Railroad of Chile 

In the Interval between his two first visits to South America he was 
appointed Principal Asabtant Engineer of the Main Building of the Cen¬ 
tennial Exhibition In Philadelphia. Whlbt filling thb position be designed 
the Ingenious construction of trusses, forming a central open space, clear 
of rods, at the Junction of the nave and transept of that building 

From 1870 to 1870 he was Asabtant Engineer of the Phlladelphb 
Water Department. 

In 1880 he was appointed Resident Engineer of the Richmond and 
Allegheny Railroad In Virginia. 

On rellnqubhlog that position ha engaged In a general engineering and 
consulting practice In Philadelphia. 

In the winter of 1800-08 he went to Ecuador as Consulting Engineer 
on the water works at Guyaqull, at the request of hb friend, Mr. A. 
Millet, who wu the engineer and contractor. With thb as with every¬ 
thing else he undertook, hb Interest In the success of the undertaking 
became very great and the exposure be underwent, In oonsequenoe, 
probably oast him hb life. Hb work there was almost completed and he 
was looking forward to hb return In a few days, so as to spend hb 
dubious with those he loved to tenderly, when be was stricken down 
with yellow fever. After an illness of about a week he died, on Novem¬ 
ber 16,1098, a stranger In a strange land Car from those who now so 
.deeply mourn hb loss. 

Mr. Oleeman wu elected a member of thb Society October 18, 1888. 
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He wa» also a memlier of Ilia American Society of Civil Engineers of 
the Rensselaer Society of EnUneers and of the Engmeors Club of Phila 
delpbia of which be was a Past President 

In 1803 be delivered a courso of lectures on railr >ads at the Renssel ter 
Polytechnic Institute in which he conducted the students through the 
actual surveys and calculations of the work 

In 1880 lie published a work on Railroad Engintert Practice which 
has gone through several editions 

Mr Cleeman was a thoroughly experienced engineer cautious Intelli 
gent and original in bis analysis r f theoretical problems as well ns In the 
execution of engineering work He was careful to first ascertain that 
any work he undertook was theoretically correct before carrying it out 
Ills grasp of theoretical subjects was so great that it enablod him to 
choose wise proximate methods A friendly critic he was also a keen 
one and his views were generally crrrect He did net hesitate to 
express lua opinion on all subjects pertaining to hia pr fesmon but never 
insisted on the acceptance of his view by others nor had he any of that 
selQsb push and conceited manner which so often meets with undeserved 
success A refined cultured courtly gentleman he was entirely unselfish 
modest and retiring His first thought was alwsys of others never < f 
himself ne was the light of a large circle of filends as well as of his 
family 

Ills death has cauiod a heartfelt sorrow and sense of loss not only in 
the family circle where his sweet nature an 1 genllo manners will alwajs 
be missed but amongst the large number of warm and sincere friends 
who also loved and honored him 


The Dynamics of Boxing 
By P Meade Bache 

(Read before Ike American Philosophical Society, May 4, 1894 ) 

The fact that a certain statement lately appearing in the daily 
press obtained circulation proves how great the general ignorance 
of some simple physical laws still is 1 his statement was to the 
effect that Sandow, “the strong man,” is able to strike a blow of 
3000 pounds, could break an arm with its impact, and intends to 
study boxing so as to defeat Corbett A few observations, there 
fore, as to the fundamental laws connected with the subject of the 
possible degree of the deployment of muscular force by human 
beings in the act of striking a blow will not be out of place for 
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popular instruction I do not, of course, presume to instruct mem 
bers of this Society as to these laws, with which they are conver- 
aant, but the higher instruction is hire head of water, whence the 
water flows to and filters through lower levels Besides, beyond 
the mere restatement here of the laws to which I refer, lies matter 
with which I think that not even the majority of the members of 
this Society are conversant These reasons form, in sum myexpla 
nation for introducing this particular subject to the Society 

lhe momentum as you are aware, with which a body, fall 
ing freely near the surface of the earth, strikes, vanes with the 
latitude, or otherwise expressed with the distance of a given place 
from the centre of the earth, which, owing to the configuration of 
the earth, corresponds with the latitude But, for general pur¬ 
poses, and quite sufficiently precise for this, the distance, m the 
first second, which a free body falls, near the surface of the earth, 
from a state of rest, is accepted as 16 i feet, and the velocity which 
it has acquired by the end of that space and at the termination of 
that time, as twice 16 i feet, or 3a a feet in that second 

The diagram on the blackboard illustrates clearly the effect upon 
a body moving for one second under the influence of gravity To 
understand, then, what follows, it will only be necessary to observe, 
by referring to the diagram, that the successive spaces traveled by 
the (ailing mass represent the squares of intervals, whether of space 
or time, and also that, although the maximum space traversed in a 
first second of fall is only 16 1 feet, yet that, correspondingly with the 
smaller spaces and the inclusive one (all squares of space or time), 
the acquired velocity doubles continuously, being, instead of 16 1 
feet, 3a a feet in the second, by the time that it has reached the end 
of the first second of fall The diagram fully exhibits the law of 
both relative spaces and relative times concerned in the phenome¬ 
non If the first unit of horizontal space on the diagram, one 
fourth, be taken as a unit of time, then its square will represent the 
value of the corresponding distance of (all 1 his is 1 foot, with 
acquired velocity of 8 feet For successive units of time,—if a mass 
falls in 1 second, as it does, x6 1 feet, then in a seconds it (alls 16 1 
feet multiplied by a squared It falls in 3 seconds 16 1 feet multi¬ 
plied by 3 squared, and in 4 seconds 16 1 feet multiplied by 4 
squared, and so forth 

Could a soap bubble move with the velocity of the swiftest can¬ 
non-ball, it would injure nothing that it might strike, while the 
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thutle down Suppose now that a man weighing 190 pounds 
(about the maximum weight effective in the nog) should fail as a 
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body falling freelj near the surface of the earth, for the distance of 
16. i feet. As the moving energy of his mass would be com¬ 
pounded of the mass multiplied by the velocity with which it 
travels, it would follow that the shock at the end of 16 t feet 
(which would take place in a second) would possess the momentum 
represented by multiplying 190 pounds by 3a a, or 6118 pounds. 
One, therefore, perceives from the diagram that if, for a weight of 
190 pounds, a momentum of only about twice 3000 pounds is gen¬ 
erated by gravity in a second, with a velocity twice as great as a 
boxers blow (as it would be, if the velocity of the boxer’s blow at 
the rate of four feet in a quarter of a second be here correctly 
rated), it is already demonstrated that a man of 190 pounds could 
not strike a blow of 3000 pounds, unless he could put his whole 
weight into it, when, for 4 feet, at the rate indicated, it would be 
190 pounds multiplied by 16, or 3040 pounds; and putting his 
whole weight into it is impossible. But it is worth while to pursue 
the subject a little further. 

Remembering what has just been remarked os to the momentum 
generated by the fall of a mass of 190 pounds during the first sec¬ 
ond of time from a state of rest, we must now, in order to make safe 
comparisons between conditions that are only analogous, not iden¬ 
tical, begin by recognizing formally the fact that a man cannot 
deliver a blow involving the conditions of delivery in a second, over 
a distance of 16.1 feet, and with an acquired velocity of 3a a feet. 
The distance concerned, to say nothing of the other differences, 
precludes direct comparison between the rate of the man striking 
and the rate due to gravity. We must therefore institute the com¬ 
parison and come to a conclusion indirectly. The longest distance 
over which a tall man can deliver his average blow is about 4 feet. 
A man with abnormally long reach, like the present boxer, 
Jackson’s, can deliver it over 4 5 feet without changing his footing. 
If a man delivers it 4 feet in a quarter of a second (and this I think 
from observation the best boxer «an do), he delivers it with the 
velocity with which gravity would have affected any mass in the 
first second of time from a state of rest, that is, with a velocity of 
8 feet for the half second, or 16 feet per second. 

If a boxer strikes four feet in a quarter of a second, of course he 
strikes at the rate of 8 feet in half a Becond, that is to say, he 
strike* with the same velocity as that due to acceleration from grav¬ 
ity daring half a second. There is, however, in this case, no qoes- 



183 


[Broba 


tion of acquired velocity or wlnt is otherwise known as acctlera 
tion due to terrestrial gravity I am merely putting the tno equals 
as derived from different sourcts of power in juxtaposition so as 
to compare and contrast them with each other and thus to br ng 
clearly hcfore the mind that it is not likely that any boxer s blow 
can have a speed essentially greater than that represented by the 
acceleration due to gravity in half a second or in other words the 
rate of 16 feet per second lerrestnal gravity would as indicated 
have nothing to do with the forre of the resultant blow Ihe blow 
being horizontal the force of gravity with relation to it would be 
virtually mi The statement here is limited strictly to the fact that 
if the boxer can strike 4 feet in a quarter of a second he t in strike 
that distance with the momentum that would be generated by grav 
lty in one half of a second, acting on any mass subjected to it from 
a state of rest 

Ihe fact must be kept constantly in view that mass and velocity 
combined make momentum With enormous weight and great 
slowness the effect produced is not of the natuie of a blow but that 
of a push With great velocity and minute weight the blow pro 
duced is slight With both great weight and great velocity the 
blow becomes tremendous Here it is well to add that the popular 
notion of the amount of his weight that a man can j ut into a push 
or a blow is highly erroneous Mechanical engineers, who are eon 
tinually obliged to make computations for the deployment of the 
force of pushing on capstan bars for drawbridges and other places, 
know that, unless there are cleats on the ground from which the feet 
can obtain some purchase, from 15 to 30 pounds is about the proper 
amount to allow for the push of a man working under those condi* 
tions The question therefore remains open in every individual 
case, unless instrumental!/ settled, as to what prorortion of the mass 
of the boxer of 190 pounds enters into his blow, and this, with dif 
ferem men, vanes as well as the speed But supposing, for the sake 
of argument and demonstration, what tas already been rejected, that 
the whole weight of the man enters into the blow, its momentum 
for 4 feet, at the rate indicated, would be represented by 190 
pounds multiplied by 16, or the rate of speed, at the half second 
point, due to the force of gravity for a first second, and would be, 
as already noted, 3040 pounds A pan cannot, however, os already 
stated, put his whole mass into a blow, because he cannot, by any 
muscular effort whatsoever, move freely m space The indispen* 

rnoo ixn raiLoe so©" rxxro 14B x rmnrrno kit M, 1894 
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sable condition of his being able to deliver an effective blow is that 
he shall be, as to his feet, poised on the surface of the earth. So 
unless, by means of electrical recording apparatus, we determine 
the speed of a blow, and, by means of a dynamometer, determine 
the moving energy of it, and deduct one value from the other, we 
cannot ascertain how much of the effectiveness of a blow is owing 
to the weight of the human body thrown into it, and how much is 
derived from a speed which involves the whole person—hand, arm, 
and trunk. 

It would follow, from all the evidence at my command, that if 
the speed of a blow of four feet be a quarter of a second, a man of 
even 190 pounds in weight cannot follow up, so as to make effective 
in his blow, with more than 3a pounds (in round numbera, a sixth 
of his weight) with velocity equal to free movement of fall of a 
mass for the first half-second, from a state of rest, above the surface 
of the earth. Barrett, the late well-known teacher of boxing in 
Philadelphia, a man of undoubted veracity, as highly esteemed in 
his day and limited sphere as was, at the beginning of this cen¬ 
tury, in a more extended one, Gentleman Jackson, of England, 
Byron’s boxing master, once told me as remarkable that he knew 
a man who could strike 500 pounds. This meant, of course, as 
tested by a dynamometer. If then, in fine, the time of a boxer’s 
blow be a quarter of a second, the length 4 feet (which would 
make, as already remarked, the rate the same as that due to the 
effect of gravity on a mass in the first half second, fallen from a 
state of rest), and the proportion of his weight accompanying it be 
3a pounds, he would strike with the momentum represented by 3a 
pounds multiplied by 16, or 51a pounds. This momentum, if the 
reader experienced in boxing will consider the speed here ascribed 
to the blow of the finest boxer, and the confirmatory evidence de¬ 
rived from the statement of Barrett, would seem to be very near 
the mark. No one will be likely to maintain, after what has been 
said, the possibility of striking an effective blow of 4 feet in length 
in lets than a quarter of a second ; or that, of the weight of a man 
of 190 pounds, more than 3a of them can be put into a blow cor¬ 
responding with the rate of 16 feet per second. 

Up to the point we have reached the conclusions drawn were partly 
dependent upon an estimated velocity of blow, derived from observa¬ 
tion, not experiment. But a friend having reminded me that, among 
Mr. Muybridge's series of photographs of movements of mao and 
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the lower animals is one illustrating the speed of a blow, the exam 
ination of it which has followed has led to a remarkable confirms 
tion of the preceding estinntc of speed Plate No 333 of the 
Muybridge series represents the phases of a knockdown blow, in 
eluding the effects, until the person struck is prone on his back on 
a mattress lhe intervals between the photographic phases is 
ninety six one thousandths of a second 1 hrec successive phase 
pictures, thus virtually taken one tenth of a second apart, represent 
the blow from start to finish In the first, the striking arm is drawn 
hack and starting from its point of departure In the second, the 
aim is seen projecting about half way between the boxing opponents 
In the third and last phast of the blow the fist of the striker lands 
on his opponent The interval between the first and second phase 
having been virtually one tenth of a second, and that between the 
second and third also one tenth of a second, the blow was therefore 
delivered in virtually one fifth of a second Measurements on the 
pictures giving the successive phases show that the length of the 
blow from start to finish was 38 inches Here we have the rate of 
38 inches in one fifth of a second We have previously used the 
estimated rate of 48 inches in one fourth of a second lhe data 
derived, on the one hand, from observation, and that on the other 
from experiment, coincide within a small fraction—within half an 
inch 

It is open to observation that boxers who make their living by 
ring fighting carefully conceal from the public, knowledge of the 
momentum with which they can strike, although this could be easily 
and safely obtained, and probably often is, with the glove and dy 
namometcr In the ring, as in many other instances in which all 
seems physical to the casual observer, moral elements enter 1 he 
dangerousness of the man whose exact moving energy of blow is 
known, is to a certain extent discounted, so potent is the imagine* 
tion in the affairs of men Professional fighters know, as well as 
every one else does, that everything unknown seems magnificent 

The element of quickness in a boxer, in addition to courage, 
skill, strength, weight, and endurance is indispensable In the case 
of such men as Sandow, muscles have been trained by work so pon 
derous that they do not respond to the will for elastic, quick move 
ments Men like him cannot put the same speed into their blows 
as can men trained as Corbett has been, nor can they pat the weight 
of their bodies as effectively into their blows as men can who have 
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been trained for strong, lithe movements. Consequently, the blows 
of such men, no matter how heavy the men are, have less power 
than those of men trained as boxers. So far from Sandow's being 
able in the ring with Corbett to break his arm or otherwise disable 
him, he would probably not hit Corbett a single blow, or if he did, 
not one that would have the effectiveness of his opponent's, because 
it would lack the speed and accompanying weight thrown into his 
by a boxer endowed with a rare combination of height, strength, 
weight, and reach, supplemented by agility marvelous for a large 
man, trained by life-practice to highest excellence within his sphere, 
and all crowned by the habits which promote endurance. 

We should rejoice that we live in an age remote from the false 
sentiment of some former times, an age of revived physical culture, 
when it is possible to bestow undisguised admiration on physical ex¬ 
cellence of any kind, in its sphere as fine as moral worth, of which 
it is in some subtle way even now partially emblematical, to become, 
mayhap, in the course of time, through more general observance of 
the laws of nature, wholly identified with it, and indivisible in at¬ 
tributes. Within our own time is observable a great advance in 
obedience to those laws. It should be evident that the almost uni¬ 
versal admiration for physical development and prowess is not 
wholly derived from the combative quality of mankind, but has its 
root deeper in human nature, in the general interest in the health 
and welfare of the species. If, however, it be needed that the com¬ 
bative manifestation of nature be sustained on moral grounds, then 
is its defense easy. Inasmuch as the present stage of development 
is conditioned in almost every sphere of animal life on self-defense, 
self-preservation being still the first law of nature, all teachings 
which tend to suppress among men any resort to the ultima ratio of 
their kind, tend also to transform their means of defense exclusively 
into the meaner modes of securing it, into the adoption, to that in¬ 
evitable end, of cunning and treachery, and the swarm of the 
meaner vices, sapping the noble elements of their nature, which 
must go hand and hand and stand or fall together. For my own 
part, I candidly avow that my observation of life from boyhood on* 
ward, derived from personal experience, from history, and from not¬ 
ing racial tendencies in the present era, has led me to believe that, 
with reprobation and repression of physical force, as potential, 
and therefore, if need arise, actual, in matter for which law ofTen 
no protection, nor ever will or can, must inevitably go various mi- 
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derhandedness in the conduct of life. I firmly believe that those 
nations which cultivate physical development by countenancing and 
promoting athletic sports and contests, with due regard to the ex¬ 
clusion of the cowardliness of brutality, will ever possess in their 
citizens, as compared with those of other nations differently 
prompted through race, or differently controlled by law or dom¬ 
inant public sentiment, a greater proportion than the others of 
those inspired by independence of character, honor, and disposi¬ 
tion to fairness as between man and man, constituting them rela¬ 
tively the more stalwart lovers and defenders of the right in every 
form 


Obituary Notice •/ George de Bennevtlle Keim. 

By D G. Bnnton, M D. 

(Read before the American Philosophical Society, May 4, 1894 ) 

Those who have had a reasonably long and intimate knowledge 
of men must have observed that among the individuals prominent 
in the active affaire of the day there are two classes—the one, 
of such as are wholly absorbed in their daily pursuits, whose natures 
are, to use a simile of Shakespeare's, “subdued to what they work 
in, like the dyer’s hands"—the other, who, however compulsive 
and harassing their avocations, retain an individual and independ¬ 
ent freshness of personality, often strangely in contrast with the 
requirements of their working hours. 

Distinctly to the latter class belonged our late member, George 
de Benneville Keim; and all who enjoyed his friendship will agree 
that an appreciation of his career would be imperfect which failed 
to present these two aspects of his character. I shall begin with 
that in which he was familiar to the werld in general, and then I 
shall say a few words about him, as he was known to his friends aqd 
near associates. 

Mr. Keim was a descendant in the sixth generation of Johann 
Keim, a member of the Society of Friends, who emigrated from the 
Rhenish Palatinate to the colony qt Penn, and settled at Oley, 
Berks county, In 1704. The grandsou of this Quaker emigrant 
was General George de Besneville Keim, on officer of note In the 



war of the Revolution from whom our late member derived his name 
The de Bcnnevilles were a French Huguenot family who joined the 
settlement at Oley in the early years of the eighteenth century 

His parents were George M Keim and Julia C Mayer At the 
time of his birth, the date of which was December 10, 1831, they 
resided in Reading, Fa There he received his preliminary 
education, and later was at school in Georgetown, District of 
Columbia At an early age he matriculated at Dickinson ( ollege, 
Carlisle, Pa , where he graduated in 1849, when eighteen years 
old 

His first intention was to prepare himself as a mining engineer, 
and with that object in view he removed lo Philadelphia and 
entered the laboratory of Dr Charlts M Wethcrill, where he 
engaged in the study of chemistry with especial reference to assaj- 
ing and mineralogiral analysis 

Soon, however, his predilection for a more strictly professional 
life asserted itself, and in the following year, 1850 he returned to 
Reading, and began reading law in the office of Charles Davis 
Two years later he was admitted to the bar, and began practice in 
the same city 

At that time, the titles to many of the anthracite coal bearing 
tracts in Eastern Pennsylvania were by no means clear, and costly 
and protracted litigation about them occupied the attention of the 
courts lo these indicate questions Mr Keim early devoted 
himself, and rapidly acquired a remarkable familiarity with their 
confusing details This special knowledge brought him into con 
tact with many prominent owners and operators, and at the sugges¬ 
tion of some of these he transferred his office to Pottsville, Pa , in 
the year 1855 

Here he formed a friendship which lasted for many years and 
materially influenced his after life It was with Mr Franklin B 
Gowen, who about that time began the practice of his profession at 
the Schuylkill county bar They were closely associated in many 
important cases, and Mr Keim s intimate knowledge of most of 
the valuable titles in the anthracite coal basin soon obtained for him 
a large and remunerative practice 

When the Presidency of the Philadelphia & Reading Railroad 
Company became vacant through the resignation of Mr Charles E 
Smith, at the request of the Board of Directors Mr Gowen pro¬ 
visionally accepted the position Hu remarkable abilities, forci- 
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ble character and brilliant oratory commanded the admintion of 
all who met him, and it was not long before he was elected definitely 
President of this important outlet of the anthracite region His 
far reaching plans were soon formulated and under the name of the 
Reading Coal and Iron Company a gigantic corpontion w is created 
the object of which was to control by purchase or lease, practically 
the whole product of the western, middle and southern anthracite 
coal fields 

The crucial part of this colossal undertaking—the examination of 
the numerous and complicated titles—was entrusted to Mr kcim 
The thoroughness with which he performed this herculean task has 
excited the astonishment and admiration of members of the bar 
evtr since, for although the transfers which he passed covered about 
ninety thousand acres and involved many millions of dollars not one 
acre has been found, the title to which he approved, but that title 
has in every instance been confirmed by the courts in spite of 
sometimes strenuous litigation It is doubtful if any other real 
estate lawyer in the State can approach such a record either for 
magnitude of transaction or uniform accuracy of opinion 

These occupations brought him constantly into relation with the 
affairs of the Reading Railroad and in 1871 he was appointed its 
General Solicitor The calls upon his time at the central office 
became so frequent that, in 1874, he left Pottsville and took up his 
residence in Philadelphia, which city became his home for the 
remainder of his life 

The severe depression in business throughout the country which 
followed the famous crash of 1873 80011 made itself felt acutely on 
the extensive and heavily hypothecated interests of the Reading 
Railroad and the Coal and Iron Company Affaire drifted from bad 
to worse until, in May, 1880, both companies passed into a receiver 
ship Mr Keim was appointed, pro temport, to that office This 
threw an enormous burden of complicated and discouraging busi 
ness upon him In this position he continued until January, 1884, 
when a reconstruction was arranged and Mr Keim assumed the 
Presidency of both companies This phase lasted but a short time, 
and in June of the same year both companies again passed into the 
hands of receivers, of whom Mr Keim was one, and in that condi 
tion they remained until January, 1888 

During this trying penod Mr Keim made every effort to sustain 
the financial integrity of the companies, to guard their disbuise 



Brin too.] 


190 




ments, and to protect the interest of those whose investments were 
in them. He steadily resisted the pressure brought to bear upon 
him to authorize foreclosure proceedings, and what was to him prob¬ 
ably the most painful of all the sacrifices he was called upon to 
make, rather than violate his sense of duty to those who had en¬ 
trusted him with this great responsibility, he renounced the ties of 
long and closest friendship 

This receivership ended at the beginning of 1888, when Mr. 
McLeod was elected President of the Reading Railroad and Mr. 
Keim of the Reading Coal and Iron Company, and a member of 
the Board of Managers of the Reading Railroad Company He 
resigned from both these positions some time before his death, 
but up to that event was a Director of the Baltimore and Ohio Rail¬ 
road Company. 

Some idea of the magnitude of the business which devolved upon 
him during his second receivership may be derived from the official 
statement, that in that period the gross earnings of the companies 
were about $ 150,000,000. 

For some years before his decease Mr Keim had been subject to 
periodical attacks of arthritic disease, which had doubtless left their 
impress on the arterial walls and predisposed him to apoplectic seiz¬ 
ures. He had visited Europe several times in order to avail him¬ 
self of the benefits of some of the health resorts recommended for 
such cases. On Saturday, December 16, 1893, while engaged in 
some business transactions, he was suddenly seized with vertigo and 
allied symptoms. He was conveyed to his home and prompt aid 
was summoned, but in vain. The attack was rapidly progressive, 
and terminated fatally on the morning of Monday, December 18. 

In spite of the absorbing nature of his professional duties, Mr. 
Keim found leisure to read extensively in general literature and to 
take a broad and real interest In the progress of thought and cul¬ 
ture. The history of his native State and country possessed an early 
and lasting attraction for him. He was elected a member of the 
Hlatorlcal Society of Pennsylvania, December ra, 1853, and was 
chosen Vice-President, May 1, 1876, to which office he was con¬ 
tinuously reflected up to the time of his death. He was Trustee of 
the endowment fund, to which be was also a liberal contributor, as 
he was likewise to the other needs of the Society. Though a regu¬ 
lar and interested attendant at the meetings, he was not a writer for 
the Society's publications. 



When the Governor of Pennsylvania was requested by the legis¬ 
lature to appoint a Commission who should select two distinguished 
Pennsylvanians as subjects of staLucs to lie presented by the State, 
and placed in the Capitol in Washington, Mr. Kcim was one of 
those entrusted with this delicate det i-uon The two decided upon 
were Geneial Peter Muhlenberg and Robert Fulton, and this selec¬ 
tion met with the general approval of the people of the State 

Mr. Keim was elected a member of the American Philosophical 
Society, April 21, 188a. He was fiequently present at its meetings, 
and manifested an active interest in all questions touching its welfare, 
as well as in many of those of a scientific character brought before 
its sessions. 

Throughout his life he was a lover of books, especially those 
relating to history and classical English liteiatuic IIis libiary was 
large, and displayed sound judgment and good taste in the selection 
of its contents In it, he often sought and always found a welcome 
relief from the harassing routine of his daily duties. 

Professionally, his strength lay in his profound acquaintance with 
real-estate law and his accurate estimate of the bearings of prece¬ 
dents. He was not a jury lawyer, and he always felt a hesitation in 
addressing an audience. Although remarkably able ill drawing up 
a lucid and convincing statement, whether in matters of business or 
purely technical, a certain timidity of temperament prevented him 
from becoming an orator. In this he was in singular contralto his 
partner, Mr. Gowen. 

The ennobling inspirations of domestic life were deeply appre¬ 
ciated by Mr. Kcim. In early life he married Miss Elizabeth C. 
Trezevant, only daughter of Dr. Louis C. Trezevant, of South Caro¬ 
lina His widow and two daughters survived him. 

In the calm pleasures of the home circle he delighted to pass the 
hours when business calls ceased their demands For this reason, 
he was less frequently an attendant at public receptions and enter¬ 
tainments than many of his fellow-citizens holding similarly promi¬ 
nent positions. 

Throughout his extremely active life and his constant dealing with 
questions of magnitude and difficulty, Mr. Keim retained the un¬ 
varying respect and generally the warm affection of those with whom 
he was thrown In contact. His characteristics were entire honesty 
and sincerity, a simplicity of manner which led him to treat all, 



Lyman ] 


192 


[May 18, 


no matter what their station in life, with equal courtesy, and a clear, 
sound judgment, which guarded him from the imposition of the 
fraudulent or the flattery of the interested. To use the expression 
of one who knew him long and well, Mr. Charlemagne Tower, Jr , 
“ the leading traits of his private character were honor and loyalty ” 
His chanties were unostentatious, but large and constant. One of 
his old friends writes me that he personally knows of several whom 
Mr. Keim regularly assisted, and who depended on this assistance 
for much of the comfort of their lives. 

While his acquaintances were numbered by thousands, his inti¬ 
mates were few Although affable and ready of access, it was not 
at all easy to understand his real nature, nor to approach his inner 
personality A peculiar dry humor, an odd candor of expression, 
foiled the importunate and disarmed the aggressive. Under the 
appearance of a certain levity of language and manner he baffled 
those who attempted to transgress the lines which he had drawn 
around his intimate life. The impression thus created was so differ¬ 
ent from that usually expected from a man bearing such heavy bur¬ 
dens of responsibility, that it always at first puzzled, if it did not 
even disappoint, those who knew him but slightly. Behind this out¬ 
ward habit of encounter, however, was a keen, penetrating judg¬ 
ment and a warm, sympathetic nature, fully recognized and appreci¬ 
ated by those who understood the thoroughness of Ins work and the 
spirit of his actions. By his death our city lost a distinguished 
and worthy citizen, his friends one always dear to them, and this 
Society an estimable and interested member. 


Some 2Tev> Red Borieone. 

By Benjamin Smith Lyman. 

{Read before the American PhQooophieal Society, May 18,1894.) 

It leemi to be worth while to give, et least roughly end In pert oonjee- 
turally, some Idea of the relative geological poelllon of the different hori¬ 
zons from which foeella have been reported in the so-called American New 
Red of the eestern part of the United State*; for it will thereby he seen, 
how completely and naturally the recently discovered, unexpectedly 
great, and consequently perfaape not readily aooepted, thlokneea of the 
New Red in Montgomery county, Pa., harmoulaee with all the hitherto 
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pnblloly recorded facts In olhor States It h true the Imperfection of the 
records will make the present attempt somewhat conjectural, but there is 
reason to hope that it may keep well within the not wholly unprecedented 
New Red proportions of two bushels of conjectures to two grains of Hilly 
ascertained (acts 

Indeed a great share of what has been voluminously written about the 
New Red la a mere tissue of conjectures one part depending on another, 
but if their connoction be traced from one to another It will be clear that 
the starting point or original support of them all 1s the supposed fact 
■uperflaially and Inaccurately observed and in any case not necessarily 
conclusive, that the beds In question were at the outset wholly or almost 
wholly, of a red color To be sure dark colored beds were seen here and 
there, but were supposed to have become so by tbo baking of neighboring 
exposed or subterranean trap They were sometimes called Indurated 
shales ’ though miles away trom any visible trap and their existence 
above trap beds even at some distance was considered by the most skep¬ 
tical to be sufficient proof of the intrusive character of the trap 

Tbe next conjecture was that as the beds were all red or originally so 
they mint be of one narrow paleontological period a conjecture favored 
by the circumstance that fossils were not very numeious and in tact, os we 
shall presently see, were confined in great measure to a very limited por 
tlon of the whole senes They were all reteired indiscriminately to the 
senes merely as a whole, and any diversity of character was overlooked or 
violently disregarded, and they were by circular reasoning pronounced 
incapable of belonging to speoles foreign to that small period Then it 
was oonjectured that during one narrow paleontological period no very 
enormous thickness of beds could possibly have accumulated not more 
than, aay, 8000 or 8000 foet Then, again, it was conjectured that a senes 
of at tho moat, such moderate thickness might well exist in full extent 
within very small geographical bound* that In short it was as has been 
■aid of the aoul in the human body 'all in every part, ’ and was equally 
complete in Massachusetts Connecticut New Jersey Pennsylvania and 
In the Richmond (Va ) coal Hold The result of borings In that field oo 
casioned the conjecture that the whole New Red series was only 1800 feet 
in thickness, even In Pennsylvania , and there was probably surprise at 
finding a boring could be 8000 feet deep without reaching tbe bottom of 
tbe series at Northampton, Mass , where an unprejudiced tyro In geom 
elry might have predicted the result as not lmprobablo from the exposed 
dips The Idea, however, had by frequent repetition becomo flitfd, 
though In reality a mere conjecture, that the total thickness must be small, 
and henoe came the unhesitating rejection of tbe apparent thickness of 
14,000 feet In New Jersey and 88,000 feet In Pennsylvania, in spite of 
their being In truth arrived at by the only means based on published Acts 
then possible, namely, the estimated average dip and tbe whole geograph- 
teal breadth of the series Although then, the estimates of the total thick 
nese have varied from 1000 to 09,000 feet with some slight support from 
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observed Acts, It bu become a heresy to maintain a thlckneu different 
from the atlll more pnrely conjectural one of between 8000 and 5000 feet 

Then naturally followed conjecture* to account with that moderate 
thlckneu for so great a geographical breadth In spite of the known dips. 
These conjectures have lieen Ingenious and elaborately argued and seal, 
ously adhered to, but have one by one been disproved or found to be at 
best only Imperfectly supported by observation It was thought that the 
dlpa might be merely apparent or due to false bedding, deposition on a 
sloping surface, but the thln-leavod, shaly character of some of the beds 
and the position of the pebbles, ripple marks and fossil footprints have 
shown the Impoulbtllty of that supposition It was further conjectured 
that a series of great parallel longitudinal faults with downthrow con¬ 
stantly In one direction might diminish the thickness to the required ex¬ 
tent, but their main support was the very Insufficient one that recurring 
hard bods or parallel bills bad a similar rod*color A careful consideration 
of the very much curved strike of the beds In some parts of Pennsylvania 
and Now Jersey shows that no series of parallel great faults would help 
the matter Besides, although faults of a few feet or yards are numerous, 
tlielr direction Is not generally longitudinal nor the downthrow uniformly 
In one direction, and but one great fault has yet beon proved to exist, 
and that only In Pennsylvania and Now Jcrsoy, and by no moans gener¬ 
ally longitudinal 

Conjectures in regard to the trap, supposed to be so Important In 
"Indurating” and darkening the New Bed, have been, If possible, even 
more wild and needless. The Impression seems generally to have been 
very strong that every mass of trap must be a dike, and that if it was 
undeniably lnterbedded conformably with the shales, It must necessarily 
be a dike that closely followed the bedding Intrusively, no matter how 
many miles, no matter how soft the shales, no matter how gentle the dip 
Sometimes It was preposterously suggested that the trap had occasioned 
the dip of the shales, both near to It and far away. Bat, In general, as 
much advantage as posslblo was taken of the dip, and the trap supposed 
to be Intruded after the dip had been fully acquired, quite dissociating 
certain sheets of trap from the age of the New Red sedimentary beds with 
which all the trap Is otherwise so olwsety connected, and not considering 
that the dip Is even now probably still lb process of gradual acquirement, 
or by occasional small flu and starts (witness the earthquake that waa 
(hit only the other day between Lambertvllle and Flemlngton, N. J , near 
the line of the great fault there, and corroborative of the existence of the 
(halt at the plmoe pointed oat In a former communication, Pros. Amtr. 
PkOot, 8m , Vol. xxxl, p. 814). Yet, as the dip alone Is so gentle that a 
dike following It must have come (torn many miles’ distance to have 
originated at a depth great enough to be melted, and oould hardly lie sup¬ 
posed to refrain for to long a space from sometimes breaking acroes the 
soft shales by a short out to the surface, It was imagined that the dike 
must be nearly vertloal at a short dbtanoe below the outcrop. Then as 
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the outcrop wu sometimes (for example in Hie case of the Pahsadf trap) 
more than fifty miles long an l as crooked as a ram h horn ’ the \ ertical 
parti of the dike must by a marvelous coincidence kavo followed tko 
same curves Ortdat Jtdaut Aprlla non ego 1 Really such a belief 
seems to require au amount of credulity hardly consistent with the mod 
era scientific spirit that hesitates to accopt extraordinary e\p] motions 
where ordinary onos can be found to answer the purpose 
The intrusive conjecture has in fact heca in grp Lt part rejected hut not 
hitherto for the Palisade trap owing to cartam observed facts Still it 
seems not at all impossible to account fir them so far as recorded much 
more easily and naturally than by the well nigh supernatural Intrusive 
theory If the trap appoars in ono place to cross the sedimentaiy beds on 
one side why may it not be either the side of a dikt (foi of touiso every 
overflow must come from a dike somewhere) or merely an ividonce of the 
eroakm that took place bef ire tbo trap overflowed , just us In tho ease of 
the ‘horsebacks or "rock ftulls in coal mines a small villey In tho 
original coal marsh has been filled with smd or alllT If Lheio be hero 
and there a branch from the bottom of the trap shoot runuing a short 
distance into the sedimentary beds is it not as easdy conceivable In tho 
oaseoran overflow ns In that of intrusion! Is it wholly inconceivable 
that apparently similar branches fiom the upper surface ol a trap overflow 
sheet into the sedlraontary beds might sometimes occur though non are 
positively recoidedt If there be Indurated abalos above some of tho 
Palisade trap is lt not quite possible In case of real induration that 
there be anothei overlying unoxposed bed of trap that may have raused 
it especlal'y as there Is other evidence of mlerbedded shales? Ilia intru 
sion conjocture is beset with so many serious difficulties, and the ovorflow 
theory with ao few the choice between them seomi easy A vast amount 
of Ingenuity has been expended in trying to reconcile observed facta with 
the Intrusive theory, while Immensely leas skill Is required to show the 
consistency of the fhets with the overflow principle 
The New Red theory with Its conjectures and arguments both for the 
trap and the sediments might well be called the tennis ball of American 
geologists or a domestic appliance for mental gymnastics requiring the 
minimum of work In the field Nevertheless the fabric, composed as we 
have Just seen, la the main wholly of conjectures based one upon 
another, without baring at the bottom one tingle substantiated fact has 
with the lapse of time become so oonsolidsted snd in Its older parts, dat 
lng from the early Infancy of geology in America, has become so vener 
a ted that it may now be considered to be a frilly ‘ accepted fable ” The 
hand that attempts to disturb lt may probably be regarded as sacrilegious, 
and arguments against It, though thoroughly founded on facts, will be 
looked on with more suspicion than new conjectures would be If only 
consonant with the old baseless ones But however stubbornly skeptical 
the public may be In refusing to put fkltb In the present conjectures, well 
supported by many observations, instead of the old ones supported only 
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by other conjectures, there may yet be found some convenience In the 
present collation of feels. 

New conjectures ere still necessary owing to the Imperfection of the 
record of facts outside of Pennsylvania Although the New Red stretches 
for hundreds of miles close post some of the most populous parts of Amer¬ 
ica, the probable economic resources never seemed enough to secure Its 
thorough examination and a publication of tho results. Even as regards 
field work H lias been a sort of play-ground for geologists rather than a 
place for thoroughgoing Investigation The Slate governments to this 
day, with all their surveys, have never felly provided the means lor such 
work What lltllo field work has been done, outside of Pennsylvania, 
has been, In great part, carried out with the exaggerated Idea that the 
geology of a region can be studied out merely by a comparison of the fos¬ 
sils, a far shorter and easier way thnn the laborious methods of properly 
geological observation and collation Such purely paloontologlcal geolo¬ 
gizing may bo likened at Us very best to the rapid bypsomelrical work of 
the anorold Instead of the spirit level , and exclusive dependence on the 
fossils for geological Indications may be compared with confiding In 
pocket ancruld work more than In railroad leveling. Furthermore, the 
paleontologists have not merely altogether neglected to plot numerons 
dips as an Indication of geological structure, hut they have not generally 
thought It worLli while to indicate with any sort of prec Islon the beds that 
have yielded their fossils , though Fontaine lias done somolhlng of that 
kind Wheatley, alone, gave a measured columnar section of about 180 
feet, showing clearly the position of his fossils , but ho must have been 
more a geologist than a paleontologist. 

Tho Pennsylvania foundallon of the present conjectures Is, however, 
far from conjectural. We are not here entering upon auother system of con¬ 
jectures based on conjectures, but conjectures based at least on facts ; and It 
Is to be hoped that the conjectures themselves may prove to bava nothing 
Improbable, vlolont, unnatural or'supernatural la them. The unexpect¬ 
edly great thickness of the New Red In Montgomery and Bucks counties 
Is not conjectural, but hss been ascertained by means of much careful, 
laborious, time taking work In the field and In the office. Something like 
one half of the field was excellently mspped with ten-foot oon tour lines by 
the Philadelphia Water Department several yean ago, and the rest was 
roughly contoured expressly for the New Red Investigation, and the com¬ 
pleted map of It was In part replaced by some United States geological 
work Just then published Some two thousand dips were plotted on the 
map. Borne two thousand rock exposures, Including all the railroad cuts 
and many long rlver-slde cliffs, were observed, measured roughly and 
drawn In columnar section to scale. Besides the written description of 
each rock-layer, some four thousand rock specimens were taken for a 
more oomplete undentending and for comparison one with another, A 
general columnar section was formed by combining the separate ones, 
computing the Intervals between .them, having due regard to the dip. 
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■trike and elevation of each exposure, and proceeding from point to point 
between the nearest ones, so that no essential error could occnr from 
changes of dip or strike In ao small a space, and checking occasionally 
the computation between two distant points over one route by like compu¬ 
tations over another route, with the aid sometimes of a comparison of 
specimens to identity the lieds of one observod section with those of 
another. The topographical features of tho country also aided In work¬ 
ing out the structure A complete publication of all tbo evidence would 
have been more coelly than perhaps at present desirable, and cortalnly 
more so than the funds at hand would permit, but It la hoped that the 
map and crosa-secllons Just now about to bo published will be found to 
contain enough of the facts to be fully convincing of the substantial accu¬ 
racy of the results The map was taken In hand by the llthographor over 
a year ago, and Its publication la now almost dally uxpected, and may 
take place before tbls paper can be printed , bo that It Is not necessary to 
give here a map or sections of the Pennsylvania portion of the New 
Bed. 

The survey, then, has shown that the so-called New Red In Montgom¬ 
ery county Is at least some 87,000 Teut thick, and that It may be divided 
Into five parti as follows, from above downwards shales mostly soft and 
red, at Pottslown and northeastward, about 10,700 feet thick , shales. In 
great part hard and green, partly blackish, and dark red, at the Perkasle 
tunnel and near It, with some small traces of coal, about 2000 foet; shales, 
mostly soil and red, at LanBdale and noar it, about 4700 feet; shales. In 
great part hard, dark or greenish gray, and blackish, partly dark red, at 
the Gwynodd and Phmnlxvllle tunnels, with traces of coal, about 3000 
feet; shales, mostly soft and red, but In small part dark gray, or green, 
or blackish, with some beds of brown sandstone and of gray sandstone and 
pebble rock, at Norristown and eastward, about 6100 feet. That Is, in the 
main, two sots of bard dark shales, with soft red shales above and below 
each , and the lower set of dark shales thicker, blacker and more caibona- 
ceous than the upper one. Nevertheless, the resemblance of the two sets 
and the fact that, owing to the great fault, both occur twice near the Dela¬ 
ware have occasioned some confusion. It would probably be fruitless to 
attempt at present outside of Bucks and Montgomery connilea to Idontlty 
more definite horizons than these five great bodies of rock; and It must 
■till be only with more or leu of conjecture that even they can be traced 
into distant States by the maps and descriptions thst have been pub¬ 
lished. 

Even in Pennsylvania, outside of those two counties, the published 
information Is too defective for the purpose. If the Slate government had 
ever made possible a topographical survey of the whole field, it might 
probably be comparatively eaay now to trace each subdivision by the help 
of the topography all the way to the Maryland line. As It la, we can 
only conjecture roughly the horizons of the fossils that have been found. 
For example, It la very probable that the vertebrate foesils near Emlgs- 
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Title, York county, came from tho Gwynedd shale*, for the place would 
seem to be not far from the horizon of the coal near Liverpool, close by, 
that most lllcoly corresponds to the other Pennsylvania traces of coal In 
tho Gwynedd shales and to the more abundant Richmond and North 
Carolina coals The fossil nlgir of A Wanner, fonr miles “eastward” 
from the Goldsboro fossil footprints. In York county, wonld also set-in to 
be near the Liverpool coal and llkewlso In tho Gwynedd shales, perhaps 
higher up than tho vertcbmle fossils The footprints and algie described 
by A. Wanner us about a mile south of Goldsboro, would thon Bcem likely 
to be In the Lansdale shales, perhaps towards (lie top of them 
In Virginia, it Is doubtful whether the total New lied thickness Is any. 
thing llko so grent as In Pennsylvania , liut, according to Fontaine's 
description (E 8 Oral Niirney, Monograph, 1683, vl, 0), tlioro would 
seam to be representatives there of all ftvu divisions, with a confusion of 
the two sets ol dark shales, on account of their occurring quite discon¬ 
nectedly one In tho eastern and the other In the western areas The 
accompanying map, copied Irom Oswald J Ilelniif h’s map in the Tran #• 
aetiont of the American Institute of Mining Engineers. Vol vl, PI v, 1870, 
With the slight change of omitting certain misleading symbols and adding 
some names of fossil places, will porlinps snfUclently show the geographi¬ 
cal position of llie New lied In Virginia and North Carolina 
Fomalno says (p tl) “The strata of all tho areas may be divided Into 
three groups, nnd this division is most marked In the two eastern coal- 
bearing areas [tlio Richmond basin. Including the barron Hanover county 
portion at Its northern end, and the Cumberland, or Farmvlllo. basin]. 
The coal In these occurs In the middle group and is accomitanled by p. 
large proportion of black shales Tho lowest beds of tho two coal-hear¬ 
ing areas are sandstones nnd shales of a predominant gray color, but with 
some red strata The Cumberland area contains much more of 

them [the red] than the Richmond area . . The more western areas 
.... show also the threefold grouping of the strata, but in a loss marked 
manner Where plantB and tracos of coal occur In them they are found 
In tho middle member. This member contains a comparatively small 
amount of red beds. The bods are here often gray or greenish gray. The 
lower group of these areas Is usually characterized by the large amount 
of red eiraia present and the absence of tracos of vegetable matter, exoept 
slllclfled wood. The upper group or member varies in character with tho 
locality, bat . . the beds are usually barren sandstones and shales,' 
formed of well-sorted components." 

It teems highly probable that the middle member of these western 
areas, near the Blue Ridge, la Northern Virginia, Is the same as tbnPer- 
kssle shales and that tbs middle member, at least, of the Richmond and 
Farmvlllo coal Aslds ooriespoads to some part of the Gwynedd and Phw 
nlxvllle shales, notable In Pennsylvania, even, as containing some thin 
ooal beds. Indeed, It la possible that the whole of the Meeosoic of those 
two tilde may be Included In the Gwynedd shales. 
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The Virginia fossils men Honed by Fontaine, forty two «pc< les of ]>lants, 
ell appear to have occurred within the cvtrcme limits of tho coal bearing 
beds of the middle member of the Iticlimond and Phi m vdlo basins , that 
1 b, wilhln a thickness of about 150 feet, and, beyond u doubt, within what 
corresponds to the Gwynedd shales 

In North Carolina, the composition of the Mesozoic would seem to bo 
very like what It Is In Virginia, with three members In llie eastern Deep 
River coal field and three In the western Dan River coal field, each field 
with Its middle member comparatively (darkish or greoulsli and slutelike, 
with conglomerates and sundstones below, gray, brown and red, ami with 
similar soft and hard red, brown and mottled sandstones nlxivo The 
description applies more particularly In tho Deep River field, but the 
rocks of tlie Dan River Hold are said to be similar and to consist of the 
same members (see Emmons us repotted In Marfarlane’t Coal llcgumi 
of Amtriea, pp 518—120, 52(1) Moreover, tho geographic position of tho 
two fields would seem to make It highly pmhablo that the Deep River 
rocks would correspond to thoso of the Richmond roul basin, nml Fon¬ 
taine considers them to do so Tho Dan River beds, bower cr, \\ mild 
seem to correspond with those of the Fatmvillo basin, that Is, to bo the 
same beds as the Richmond and Deep River beds, but on the western buIo 
of an anticlinal Both the Deep River coals and the l).in ltlver coals 
would then belong among the Gwynedd shales It Is true, Emmons later 
considered the lowor part of tho Deep River darkor niembci to be uncon. 
formable and much older, even Permian, and called it the Ohathim 
series , but Fontaine finds nothing In the fossils to confirm such a sus¬ 
picion 

The North Carolina fossils mentioned by Emmons all come from tho 
Deep River coal field Only four of thorn come from what ho calls the 
bituminous slate group of tho Chatham series, beds most closely con 
qoeted with tho coals and corres|H)ndlng, In Fontalno’s opinion, to tho 
beds associated with the Richmond coals, the same probably as the mid¬ 
dle member of the Richmond coal basin and a part of tho Gwynedd 
■hales The thirty-six other fossil plants all come from higher up, but 
from what seems to correspond to the middle or upper part of the Gwyn¬ 
edd shales within, say, at most 8000 feet above the cool beds, anil below 
the thick, "rod marly sandstones," that may correspond to tho upper 
part of the Gwynedd shales or to tho lower part of the Lansdalo shales. 
The North Carolina fossils then all appear In any case to belong to the 
Gwynedd shales. 

As regards the New Rod In New Jersey, It was suggested In the previ¬ 
ous communication already referred to that poselbly a careful study of the 
topography as set forth In the valuable maps of the New Jersey Bute 
Geological Survey might enable the New Red main subdivisions to be 
traced quite across the State. Later, on actual trial. It did seem posatblo 
to accomplish so much rather satisfactorily, and the accompanying mnp_ 
or the New Jersey and New York New Red gives the result The geo- 
FBOC. AXIS. P KILOS. SOO. Xtttll. 145. Z. PBUfTED JDK* 7, 1804. 
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logical ilructure la nearly everywhere quite clear; only within a seml- 
olrcle for a dozen miles north, west and aouth of Somerville the lndlcatlona 
are not quite certain, and more thorough field work la especially desirable 
there. Elsewhere, too, the limits of the different subdivisions cannot be 
supposed to be very precisely rnaiked In the main, however, the geolog¬ 
ical structure given In the map seems unquestionable and unmistakably 
confirmed by tbe published dips, hy the topography, by the trap sheets 
and by the perfect correspondence and harmony throughout of ono part 
with another. 

It Is readily seen from the map and Its sections that the fossil horizons 
of Wcebawken and Shadysldo belong to the lower )>art of the Norristown 
shales, and the horizon of Newark and Belleville to the upper part of 
the same, as Indicated also by Iho close lithological resemblance of the 
brown building stone of theBe places to the stone found In Pennsylvania 
only at that horizon, particularly at the Yardley vllle, Newtown and other 
quarries. The WUburtha fossils opposite Yardleyvlile on tho Delaware 
obviously belong to nearly tho same horizon. 

Tbe Kllneavllle fossils come clearly from the Gwynedd shales, appar¬ 
ently a little below their middle, and the fossils found near Washington’s 
Crossing and Tumble Station must be from near the top of the same 
shales. The fossils of Little Falls, Pleasantdalo, Fellvlllo, Washlngton- 
vllle, the Field Copper Mine near Warrenvlllo ("near Plainfield,” of 
Newberry), are all evidently close to one horizou, and that probably In 
the LanBdale shales near their bottom. The fossils of Martinsville and 
Pluckamin aro perhaps slightly higher up In the same division , those of 
Whitehall and New Providence apparently at about one horizon slightly 
above the middle of that division, and those of Pumpton Furnace still 
higher towards the top of the division. The fossils of Boonlon would 
seem to he of about the same horizon as those of Milford In the Perkatle 
■hales, near the bottom ; and those of New Vernon slightly higher In thq 
same shales. 

It may be noticed that the map represents the trap In plBce as generally 
much less extensive than It Is eommonly given In New Jersey geological 
maps It appears to have been customary, both here and In the Connec¬ 
ticut Valley, to Infer the existence of solid trap everywhere beneath the 
surface exposures of trap bowlders and decomposed trap earth. From 
observation* In Pennsylvania, however, It seems far more probable that 
the solid trap In place Is of much narrower dimensions, as often appears 
where streams have cut their way through hills. It seems quite natural, 
too, that so hard a rock as the trap generally Is should be left by the ero¬ 
sion In the form of hills, standing out prominently above the neighboring 
■paces that are underlain by the comparatively unresisting sedimentary 
rocks, chiefly soft shales. It Is alto quite natural that abundant remains 
of broken blocks or bowlders and decomposing earth from tbe trap, so 
durable la It, ahould long exist not only beneath tbe plaoea where Its 
■olid bed once lay, bnt also be carried by the eroding waters to tome little 
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distance la other directions from tho outcrops of the Bohd undisturbed 
trap The surprising thing indeed is perhaps that the trap hills are not 
morn prominent in the midst of such soft rocks an 1 that the trap bowl 
ders and gradually decomposing rubbish should not have accumulated to 
a still greater extent Tho explanation no doubt, is that tho trap with 
all its hardnoss and In human experience duiability is yet in geological 
ages comparatively easy of decomposition At some places it is obviously 
decomposed almost to Incoherence in Urge masses yet in place only made 
visible by railroad cuts It has therefore scorned advisable to mark the 
trap as solid In place only win re it appears to have occasioned hills of 
some promlnonco and ovon so tho true extent may h&vo been exagger 
ated particularly, perhaps In the case of the P illsado trap along the 
Hudson river where there may well he concealed important bods of 
shales between separate sheets of tiap 

Tt will he soon flam the map that not all of the trap Is in overflow 
sheets lint that although n >ne of It appears to bo in Intrusive shcols, 
there are sorno dikes eulllng across the sedimentary hoddiug Surely that 
is not to be wondered at, and it is not surprising that such cases of dikes 
should occur more numerously among the oldoi sedimentary beds For 
those parts of the field aro the ones where the upper bods base been 
wholly carried away by erosion and with them whatever overflow sheets 
may havo been supplied by the still remaining dikeB 
The map shows that in New lersey the same as in Eastern Ponmyl 
vanla the structure of the New Red Is much less slmplo near its north 
west border than towards its southeast and that the old idea of nothing 
but northwesterly dips is far from correct 
It is noticeable that the thicknosa or the Now Red Is much less towards 
the northeastern end of the field than it is near the Delaware and eape 
clally less than In Montgomery county. Pa , and that the diminution is 
occasioned by the absence of the upper beds while the lower ones do not 
seem to vary very greatly In amount 
The diminution extends Into Connecticut in greater degree and still 
more so In Massachusetts as is to be seen in the accompanying map of 
the New Rod there It is possible that the Idea of the very limited pale 
ontological range and thickness of the whole American New Red may 
have largely originated In the small extent of the Massachusetts and Con¬ 
necticut series the earliest to be studied Another error may perhaps be 
traced in great part to the same source llirf New Rod namely, Is per 
Blatantly called New Red sandstone though In Eastern Pennsylvania 
a very small part of the beds, perhaps hardly one twentieth, are sandstone, 
and the rest are all shales or at most sandy shales In Massachusetts, 
however, a much larger share of the diminished series wonld appear to be 
sandstone, end that foot, together with the time-honored name of the 
English New Red sandstone was deubUaas the cause of giving what is 
lithologically so inappropriate a name to our American rocks 
The accompanying little map of the Connecticut and Massachusetts 
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New Red la oomplled from the United States Geological Survey topo¬ 
graphical sheets so Ear as published (some parts of the Connecticut Held 
being deficient), and from Perclval’s geological map of Connecticut, of 
1849, and Prof. Emerson’s map of the Massachusetts New lied, and 
Prof Davis’ partial mapping of the Connecticut New Red , but a number 
of changes have been made according to the Indications of the topography. 
These geological maps gave, for our present purposes, chiefly the ontslde 
limits of the New Red and tho occurrences of trap The topography 
seemed to indicate clearly the necessity of reducing the extent of the trap, In 
some places very much , and, even as now drawn, the breadth of the trap 
may be, strictly speaking, somewhat exaggerated, though probably harm¬ 
lessly so and not inconveniently for better complcuousness. Notwith¬ 
standing tlio short-sighted niggardliness of tho Connecticut government of 
the time, that did not enable Perolval to give in bis report more, he says, 
than "a hasty outline, written mainly from recollection,” of his ample Held 
observations, Uls map has been the great authority for the Connecticut 
New Red , but It Is painful to find that the base Itself of the map la 
extremely inaccurate, not unlike other maps of that date, and oven later. 
In Btates further west and south It la probable, also, that he considered 
every bowlder of trap to Indicate that solid trap In place lay immediately 
below ; and consequently many or Ins trap masses have no corresponding 
topographical Indications Prof. Davis has already made some Just criti¬ 
cism of the map, and, for example, has said ■ " that the little ndgea north 
of Toket mountain, marked with much detail of curvature on Perclval’a 
map, are disappointing when examined on the ground ” (U 8. Orol Sur¬ 
ety, 7th Ann Rept, p 481) It seems highly Improbable bnt that many 
of the numerous marks for trap on Porclval’s map cannot represent trap 
In place. In Eastern Pennsylvania, quite outside the region of glacial 
drift, exposures of trap In place are very rare, and It Is not easy to sup¬ 
pose that they can be anything like so oommon as his map would seem to 
Indleata In a region heavily covered with drift. It haa consequently 
seemed proper enough to omit many or his smillar trap masses from the 
present map, wherever there was no topographical feature to corroborate 
their existence. The lack of the New Haven topographical sheet, not yet 
published, has perhaps led to the omission of some of the little trap 
masses that might hare been Inserted, but they would not be Important 
for the present purpose 

As Prof Davis has justly remarked, many of Perclval’s curves In the 
trap are simply the result of variations In the shape of the aarfkce of the 
ground, where the outcrop of a bed or sheet, dipping gently, retreats as It 
sinks Into a valley, or advance* as It cllmbe a hill, and such curves may 
be properly retained. But some of Perclval’s curves do not seem to have 
any real support In tbs topography; snd at other plaoes, for example, 
north of Middletown, the topography give* quite a changed Interpretation 
ljpr Urn structure. In Ussaachnaetls, too, near Ml Toby and at the east¬ 
ern end of Ml Holyoke the topography seems to require the change* that 
hare been made tn the mapping of the trap. 
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The map shown. In spite of some uncertainly about the true limits of the 
different subdivisions of the shales, that the quantity of the New Rod 
that occurs In Connecticut and Massachusetts Is probably decidedly less 
than In Control New Jersey, and that tho diminution is still most likely 
due, not to a proportional thinning of the savcral subdivisions, but to the 
total absence of the upper beds, leaving the lower divisions apparently 
not vory different In thickness from what they are In Eastern Pennsylva¬ 
nia. Their thickness, however, needs to l>o determined with more pre¬ 
cision by a closer consideration of the hitherto only scantily published 
dips. Owing to this evident diminution of the total thickness, It Is not 
necessary to retain, with reversed throws, the series of parallel longitudi¬ 
nal faults that has been proposed for Connecticut. 

The goological structure Indicated by the map seems vory natural and 
quite m harmony with all the recorded facts and to make no Berlous fault 
necessary The dips near Middletown and Portland and westward would 
seem to be very geutle, and "occasionally westerly " (J. 1) Dana, .dm. 
Jour 8ci , 1801, Vol xllt, p 440), so as to Justify the Indication given of 
a vory shallow basin there, bringing quite naturally the brownstono of 
the Norristown shales to the surface at Portland There seems to he an¬ 
other narrower shallow basin or two Just west of that one A. very low 
anticlinal (not a great fault) north of Meriden apparently enables the 
same brownstone to crop ont so far north as Longmeadow, In the 
southern odge of Massachusetts Tho geological structure towards the 
eastern odge of the New Red, to the dip, seems to be much more compli¬ 
cated than towards the western edge . just as In New Jersey and Pennsyl¬ 
vania It Is so along the western odge, to the dip there. 

The fossil horizons can be estimated roughly, but probably without very 
groat error The Eaatbampton (Maas ) fossil would seem to have oome 
from somewhere near the middle of the Norristown shales; the Portland 
fossils from the same shales, somewhat nearer their top, and the fossils from 
the west bank of the Connecticut at the Enfield bridge In Suffleld, and those 
of Turner’s Palls again Rom the same shales, perhaps still closer to the top. 
The fossils of the small detached area at Southbury also belong probably 
to those shales, bat possibly a little higher Tba fossils of Durham, Mld- 
dlefleld, west of Middletown, Westfield (Conn.), Wethersfield, Mlt- 
tlneaque Palls In West Springfield, so nth eastern Northampton (olose 
above Holyoke), northern South Hadley,, yhltmoro's Perry (In Bander- 
land), Montague and the Horse Race (on Connecticut river In 0111), all 
seem to belong very olosely to one hortion, and that just above the bot¬ 
tom of the Gwynedd shales. The fossils of Chicopee and those between 
Chicopee and Springfield (possibly those of'Springdeld, too, If not a little 
lower) and those of Sooth Hsdley Palls would seem to be from the same 
•hales slightly higher up; and the fossUa/rom Chicopee Palls again from 
the same shales, possibly still slightly higher up; and those from Amherst 
perhaps yet higher. The fossil bones from East Windsor would sppesr 
also to oome from the Gwynedd shales, but near their top; and those 
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from Ellington and Manchester probably from Just below their top 
Almost all the New Red foulls In theae two State* then seem to hare 
come from the Gwynedd shales as we hare eoen la the caae in the other 
Statea 

It may be worth while to giro here llataof all the recorded New Red 
fbaalla arranged according to the different Uoriaona for the sake of oasy 
eomparlaon beginning at the bottom and proceeding upwards 

Norristown Shalbb 


Very near the bottom at Weehawken N T 
Isohyptems BraonU Newt (Newb U S llanta (L P Crouton) An Nalirallst 
Oool Birr M xW p 4S) xx ) 216) 

Kstherla orata Lea (N J Utjol Surv koutmarks (do p 244) 

Rep 1888 i) ‘ > 4 2S 2D) 

Likewise very near the bottom at Shady Side N J 
hstl er a orata Lea (N J O 8 Rap 1888 Imperfect remain! of I sites (do ] p 20 9) 

PP 24 J) 

About dVM) feet below the top below Norristown and at Ft Washing 
ton Pa 

Undetermined plants fe ind a (tow days s«<o by Prof Hellprin s (,eolo»,lcal class 

About 8000 feet below the top at Greenville to ur miles and a half 
easterly from Doyles town Pa 

Cslamlloll plant (sohleonoura plan loos C alamltes P) undetan ll led (A I 8 1 roc 

tila lontT) noar Doylantown (N Vol xxxhl p 7 Peb 1SD4) 

Y Acflol Irons IW p 17) 


Towards the top at the Rocky Hill quarries a little west of Hartford, 
Conn 


Footmarks (Ultclie Mass Gaol Rep 1411 p 444) 


Toward* the top at Easthampton Maas 
Olathropterls plalypbjlla Broug [Newb Mtllusk alllol to Bud Sue Lamk (») 
Mon xfv p 94) (Ultohc lob p 6 

Bronbsoi i glganteum E II (Buppl to 
Ichn p I) 


Towards the top at Wilburtha N J 
Esther!* (N J G fl Hep IMS p 28) Plant remains imperfect (do p 0) 


Toward* the top one mile above Prallsville N J 
Esthena(N 1 Cool Rep 1888 p 30) 


Near the top at Newark N J 
Lepldodesdron WeUhelmlatmm Presl (N 
JOB Rep 1*78 p 26) 

Equlsetmn Merloni (T) (Newb Mon xlv 

P ») 

Dtoonltes looglfellus Emmons (do p 91) 

Near the top at Belleville, N J 
Lepldodandroo Welthetmlanam Presl 
(N J O 8 Rep 1*79 p 26) 


Clathmpteris platyphylla Brung (do p 

M) 

Pallaja BraonU Endl (doobtfhl) (do 
PP U «) 


Bone fragment well pr es erved (Cook N 
1 Oool Rep 1846 p 94) 



1894 ] 
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Near the top at Portland Conn 
Dendrophycus tnaselcus Newb (tame u 
Dcaorlt Lon i* Newb Mon xlY p 8.) 

CunlubnoldeimarmplaloJUi. is b U (Ich 
P J6) 

Brontomium exeertom E H (lo p f ) 
lalldiun K U (d j 88) 

BUlimanlum K U (ilo p 
«9) 

Near the tup between Wethersfield and Hartford, Conn 

Pleotroptcma (Bauioldlchnltcs) mlultans E U (1841 p 48 

Near the lop, at Sufflcld Conn 
Alga (Hitchcock Mm Owl Hop 1811 
P 431) 

I lent poaalbly a Voltxla (1 1 | 411) 

Near the top, on Mt Holvoko Maia 

Drontoioum ralldum L II (Ich p 08) 

Near the top, at Montagna City one mile sooth of Turner's Fall* Mass 
Trldentlpes Ingen* V II (Ich p 8J) 

Near tho top at Tumci s Falls Mass 
Pachypbyllnmalmlle Newb (Newb Min ^InlgnuLhnu* raulllfirmli r II (lo p 
ilr i 88) TO) 

rachyphyllum breiIfoll im (1 > p Bl) Brontoioumglganleum X It 8 i| f I 

jh icgrlnum Sohlmpir ajproximalnn J |[ (Si| 

(ront DBG Birr Mon rt p 10b) p 21) 

ActiU ipterls qivlririliats Font (Flit Drontommm mlnuscul IQ T II 1 p "l) 

Mon Yi p 121) Ps*ertiro b H 1 | 17) 

Iscbypteru ovatiui W C R (Nowb BllUmanluin h J[ (do p 

Mon xly p 27) *9) 

Xnchyptorua tennlceps Aj, (1 ] US) Broi to* inn Iso lactyl im K II 1 p TO) 

parvus W C R (do 11 Kill) I IoslomI* mlrabllli b II I (81) 

Anomoepuo interim. turn b II (Sip p ) Auam ap is minor F IT Tel | 18 

o irvatua F II (do p 6) Vnlaopus Dewsyau is r H S i| p ft 

minimus I H (In p 8) Anlsopusgmollls ) H (Ich | I ) 

graollllmu* b II (do p b) Amblouyx (.Iganteus 1 II di p "1 
Vnisopn* graclllor E H (1 1 pi) lyelllauus F II 1 1 p 7 ) 

Brontomum dl varies turn E II (do p 7) Grallator cuntnrius F II (rti i 72) 
Grallator parallelui E II (do p 7) tonuu E U do p 71) 

vraollit C K H (l» | M) gmcllllm in. 1 H (lo | 74) 

Leptonyx lateralis X Q (do p 8) eunrsuu F II lo i 3) 

CompUahntu obesus E H (do p 9) ristyptems mots E H f lo 1 81 

Trlli am as elegans F H (do p u) ' rarli a F II (lo p 86) 

Antlohrlropos hamatns V II (do p II) graollltina F II (rt . p 8ft) 

Ilarpedaotj los crassns E n (do p 12) Trldeutlpaselepuitlor B II do | 90 
■mclllor h, H (do p 13) Gorrlpeslacortollens F II d> p 98 

I nunla obsoura B n (do p 17) Plan wall quadrupos E II (do r 102) 

Blsulonsundolahu E H (d i pp 68 84) Ty popna abnormls K H (lo p 108) 

Trlsnlooslaqoeatus I B (lo p 19) Pleotroptorna mlnltans E H (do p 

Grammlchnus alpha S U (do p 19) 109) 

Ampellohnni suloatna B H (do p 10) Pleotr op te r na angmU EH (8np [67) 

(‘ Pomlbly a plant ) llneana E. H (do p 17) 

CUmaoodlohutn oorrogatos E H (do Harpedactylnsgraeflla E n (Ich p 111) 
p 90) Tlphopesa triplex E H (do p 118) 


BronUiroum (Ornltlioldlcliultr ) (.4,101 
te nn E n (do pp 460 488) 


C rallaUrgmollllmii* b H lo p 74) 
Is irampo Mo «dll I IT do p 120) 

Ob a mil M mdll I II li pi ) 

U( pllthnui equus L U lo p 113) 
Impressions of bonri »n*r nllt ornithic 
(W B R gen II st N l 111 1 sc 
Proc \ 1 vli | A 18) 
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Anti) us I ifl lus !• H (do p HO 
Chimera Tlarratti T II (do p 11J) 
iHoaami e strata h U (do p 120) 
Otosoum Mood LI L II (do p Ui) 
Macro]teniavutgim h H (to p 129) 
dh arlLum* L II (1 > p 129) 
Shcpardlapalmlpts r II (do p 111) 
IdfUDcullpcalatiu I II (d > p 11. 
Selenlahnns lalcatus h II (do p IJJ) 

brui Lust ulus > 11 (do p 

111 

llopllt hum polodm* 1 II (do p 13G) 
UolLara taudala L Q (do p 111) 


Ileli lira anguine* E □ (do p 111) 
Fsorampe arcta 1 II (do p 112) 
omata F II (do, p 111) 
Harpagnpus dnhliis E U (do p 118) 
BlhitcuUpea arolopondroldem X H (do 
1 l.l) 

H«aa| ollchnuihorrens F n (lo p 168) 
C >poza trliciuls I IT (do p 1 J) 
LulsoloiuMnnhl r n (lo p 160) 

lnU.rmi.dim 1 II (1. p 191) 
l insult us mlnnlua X 11 (d. p Id) 

Clolrutaiiuiretrahena F H (I. p lfl) 
maguus F 11 (do p ]i I) 


Near tbe top, at the Lilly Pond Quarry, on R Field b farm, In Gill 


near Turner’s Falls, Musa 
Acanthkhmi* alter nans F II (Sap p II) 
ajigulueus L H (d i p II) 
tnliniarts 1 11 do p 1 ) 
Cope/a (TO]ln)Oata X II (do p II) 

I uni tala 1 II (do p 10 
Oouopat I leu (iirtii* 1 H (lo p If) 
ItarpLi us capillarls F II (do p 16) 
hagltiariu* olteroana E II <du I IF) 
lilsnkiui un lulatm 1 II (do pp V 60 

Broulo/uuiii clganlenm F II (lo p 24) 
approximation h U (do p 

Broutruomn mlDusanlnm E H (Ioh p 
W 

llruntoroum Liiboratum F H (ilo p Ob) 
Plesi .min mlrabtlls E II (do p 61) 
Atilsopiu |)e«i\anus 1 II (Sup p 44) 
gracilis E II (loll p B2) 
OrallaUr formnaus E II (do p 78) 
Argo/ouiu disparldigltatum h II (do 
P «) 

Argnroum paridlgitatirm E II (do p W) 
Trldcntlpci ekgantlor F H (do p 00) 
uncus E II (do p 92) 
Olgantllhcrlum oaudatum, E II (do p 
Ml 

Olgantlthorium minus K H (do p 96) 
Hjrphepus Fteldl E II (do p 07) 
Corrlpi ■ laoortoldeas E H (do p.89) 
Tanodaotylus oaudatus L. H (do, p 09) 
Apadohnua Qraunmgens E H (do p 
10UI 

FlasJornJ*quadra pea, E. □ (do, p. IIS) 


1 liaiornis pilulatus 1 II (lo j 101 
Orlhodact)lus llorlfertis > II (da p 114 
lutrovergeiu I H (do i 

114) 

Onhoriartylus Qixiloquis 1 II (d>,p 

Arachniohnns dehiscin' I II (do ] 117) 
Marroiaernadlvorlcans I H (lo ) 1») 
* gnulll|ts E II (do i 160) 
( liUrothiroldes jtlulalu* 1 It (do p 
131) 

SaltaLnr cnndatus T It (d. p 168) 

C htlnnoldcs loocdeus > II (do ) 140) 
Ileloum siirgtns I II (do p 141) 
an guinea 1 H (do , p 141) 
Ixocampc arcta t H (do . p 142) 

1 Ullclinus anomalus 1 >1 (do p 14b) 
tjiugTai has L 11 (do p 140) 
‘ [ectlimtiu b H (Sup ) 65) 
liydrodromus X U (lch j> 

115) 

Acauthlchnui cunorlus E II (do p 181) 
ialtatorius, B H (do p 

Acauthlchnui tardlgmdus, E H (do p 
181) 

BUorouUpea elaohlstotatus, E H (do , p 
181) 

Haxapodlohnus magmu E H (do, p 
1*8) 

Cochlea arehimedaa, FI (do, p 163) 

TTaJ ywInhnnf liqniUtTT (do p 162) 

tardigrade* (do, p 163) 


Near the top, on Field’s fhnn, In Gill, near Tamer’s Fella, Mess . 


Plant ten feet long (Hltoho Iohn.p 170) 
FlatyptemadlgtOgreda E. H '.(Ioh , p 6b) 
Apatlchuua bellus B U (do p 101) 
FUotrapterot gracilis X H. (do , p 108). 
Oftbodiotrlos linearis, B H (do , p 116) 
Stenodootylui ourratus, E H (do , p 117) 


Baltstor btpedatus, E H (7) (do p 137) 
Hamlpes dldsetylos E H (do p ISO) 
Oouopaoldvt larraUs, X B (do p 181) 
Kfamullpss laqueatas, X H (do p US). 
BlfUrecUpea Mbercalotuo, E. U (do, p 
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(jrammfpni erltmatiu E H (lo p ijf) 
unonlinalui EH I > p 

IjM 

LIU f,ra| hui l lemglyi hk w 1- II (lo 
P 1 «) 


lllhoj,n|h 11 trim ill Is EH |] p 
lft 

lo III hnuai h ii e i F H 1 ill) 
«| li itm| » I >fv ilia V H ( 1 111 


Near the top in Field 8 orchard In dill near turner a Falls Moss 
Anlnopus gracilis F II (Ich [ C2) stmll|» a lalus E U (do ] US 

Near the top at the quarry near lloswoll Field a house in Gill Mass 
Vnamoepus major E II (Teh p S') 

Probably in tlio Norristown shales at •ioulhbury Conn 
I ret trunk (Uitihiuck Ro| 1841 p la) l IU | ler a i,r& 111 I II It V vl rry 
Mon xlv i o ) 


Gwynedd Sualeh 


Towards the bottom at Egypt N C 

Act Mlohides Fgypuacu" Fminoni (Font Mon vl p 98) 

towards the bottom in lha Deep Hirer coal field N C 
Acr ntlchl In princepe ^thonk (*) (1 out Ilct)oceihal isdc-guis Let ly lo | 1 I 
Mon tl I BJ) Helolun nniln Risi- Fmi lo I 81 

I anuategus m)ti* Cope (Cope S C prlarus Lully (do p |H) 

I .col ltcp It o App I X.) 

Towards the bottom in the Dan River coal Held N C 
Cliidn le| le Mdniterl BchlrapirC’) (F jilt Estberla nvati Lea(T R Jonm aol Mas 
Mon vl p 99) ill ISM p as ) 

Delation 14-all Finn (Cope H l Oeol 
Hep 18 6 App p 8 ) 

Towards the bottom in North Carolina 
SqaUctuiu BoKor*l bchlmper (Font M a Hphcnozimltes Bogerelanu* Fo t ( lo p 
Tl p 9B) 98) 

Towards the botiora (T) in Moore counly N C 

Belodon Canlinlenals Emm (Copt N C Helodon primus Deity (rt* p 81 
Hep 1875 \p| p M) 

Towards the bottom (?) In Montgomery county, N C 

Belodon prlsuu Letdy (Cope N C Rep 18*5 App p M) 

Towards the botto n (?) In Anson county, N C 

Belodon CaroUoleiuU Fmm (Cope N C Rap ITS App ] 81) 


Towards the bottom, at Clover Hill, Ya 
Schlaoneurs planlooatata Refers (Font 
Mon vl p 18) 

Bohlaineuis (?) (1 ip«lm*n) (do p 18) 
VlTfinleut* Font (do p 18) 


roetichtdes mtciophylliu Font (1c 


Feu. (do p 88) 


t (do i Foul (do p 48) 

Aftamoarpo* platyraonis Font. (lo p 47) 
pen tl carps Foul (da p 48) 
ClsdopbleUs ovata Font (no p ftl) 

! IlUIt 145 9A PHIHTED JURE 16, 1894 
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(lajophlcl 1* ml(’roih>llR I nt (do p Ptir ihslluni In i puilc Font (do p fl) 
A (lenoph)llum Iruutaliun Foul (do ) 

n«<lo| blcbla paeu lowhllblensl* Font (<lo IJ) 

1 rtennphxllum gnndlfullum Font (lo p 

Lourhopterlt Vlr^tclenali Fuftt (do p 7fll 

Ml Cli im i hjllmn hMnteura Font (do p 

CUthroptcrla plat)|hslln vnr pxpaiin 

Sapona (do p AS lodo/nmlUs Lmmoim Font Ido p *S) 

PseudodaniEoiMli rotk nlata tint (to p tmulatrlaliia Rux, (d p'1) 

At i Splioiio/ainlitn Itofieralanua tout (do p 

Pscii 1 idnn lojila innate lout (do p 84 

Ml Bali la mnltid la Font lo p 88) 

flafcinoi teni rtaolf lia ( ) (1> p IB) Lndeltinum 1 ronca (lo ] 11) 

nicranoi tills Bine ( 1(1 ] 6d> 

Toward* tho bottom, nt Midlothian, Va 
Aatcrooari in Mr),inn nils t nt (Ftnt Ctioipliyllura taxlnnm T and II (lo p 
Mon u i «) rs) 

Fiendodau ioi at*roltciilntn Font (do p rodo/nmlln teuulatnatus Rogers (lo ] 
AO 78) 

Pttroi h; Hum affine helium (In p CC) 

Towards the bottom, at Gowry shaft nenr Midlothian Va 

Acruatuhilis Unman fi Hub BiiiiI) (tont Mirtenslde* Imllatus Hunb (lo pH) 
Mon 1 1 p _8) /umlustrobui \ lrginlenua Font (do p 

Aitostubidia rbomblfilliis Font (<1o p «») 

2 I 

Toward* the bottom at Black Heath, Va 

Acroatlibldea Mnnranrnlliia Hunb (Font Mon \1 | 28) 

Towards the bottom at ABpInwall shaft, at Manakln near Dover Va 
Equlsctum KogenJ S.himper(tont Mon PircplerU rartnenIs Font (lo p SB) 
si p 11) Clalophleblanuhlalrata Font (do p 42) 

AaUniearpui Miginlensia Font (do p Lonchoitirla Mrgiulonals Iirtit (do p 
43) Bit 

Towards the bottom, at Carbon Hill, Ye 

Schlacmeun planlooatata Hog (tout Cladophlebl*aurlculata Font (do p A0) 
Mon it p l«) raeudodannsipsla ntlcutata Font (do p 

Aoroattchldea rbombllbUua Font (do p TO) 

S2) Cknopbjlluni Bnunlanum Tar a, 

Mertenaldoa buhetu* Bonb (do , p 19) Ooepp (do p 78) 

Aatcrowpoa Vliglnlentla, Font (do p Podoaemltes tenuletriatiu Bog (do p 7») 
48) Balers multlOda Font (do p 88) 

Peeoptena nrlnerrto Font (do p 4 S) 

Towards the bottom, at Deep Run, Va 

Fodoaunltea lenolgtrlatua Bog (Font, Mon rt p 79) 

Towards the bottom. In the Richmond basin, Va , 

Oateptera grsdlli, J n R (tsewb Mon. Dlolyopyae macro™ Egt (do p 11) 
zlv p II) Iaobyptenu ovalui VCR (do p 11) 

Towards the bottom, in the FannvUle, Cumberland oounty, Va, area 

Rqulsetnm Hogend 8i him per (Font. Moo Pod oa* ml tee Unolatrlstna Bog (do p. 

Tt»U) 79) 

ftaroptajUum dectaaetum, Em mom (do, ChelroJapta Milnaterl, Behlmper (do p. 
p 87) 89) 

Bern boat am (T) (do , p 90) 



Errata. 


Please insert the two following lists of fos«lU at the first 
break on page 209 : 

Towards tlie bottom, about two miles north of west of Eiulgsvlilc, 
York County, Pn. 

Bslndon Prison*, Leidy (Cope, APS Clepsytaunu Vealleiaun*. Cope (ilo, (i 
Proo , 18*6, vol xafll, p «8) 401 ) 

Bslodon CaroUnonal*, Emmons (do ,p, 408) PsUroclonns api«UrbUnus Cope (do. p 
Pelvoa&uros Fraxerianua,Cope(do.,p 404), 401) 

ftneboprion cyphodon, Cope (do , p. 404) Thecodontoesunu glbblilen«, Cope (do., p 
11 suit cod os. Cope (do , p 404) 404) 

Towards the bottom, four miles "eastward ” from the Goldstaro fossil 
footprints, York Co„ Ps • 

Rsmnhu rngosnt, Wanner (Pa Gaol Hep , 1887, p. Si) 

On page 212, eight linen from the top, instead of “ Rending ” 
read Pennsylvania. 

On page 214, seven lines from the top, instead of “ bottom ” 
read top. 
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Towards the bottom In the Tlanovtr county Va ares 

Kq upturn Rogeni s linnptr Hint M i f la] ] I ltl Is r Linllol i 1 )i t do | 

vl P 12) 

VatDtaini pterfa magnlfolut Vliimitr < jcaUUs tenuui rvla Foi t ( lo ] M 
(<k p 0) 

Near llu, bottom near Parham C onn 

UaRra MQustorlaua Lng \e«li M n 1st h> 11 rus i i cr pt r i Novi 1 i 

xlt p R4) 

SchuuuuiTv | lull aetata Rogers (lo p J ill} plLrus ten i leaps Vg (1 ] 34 


Factajphyllmntnntf lium \ewl (Nisi Catoptcris I i II 111 Lgerl n 1 l a 


Hon xlv p 89) pulu I II a 1 i 

Otosaulteslillrr Sapnrta d i l DO) i rr New) (1 p 7 



-H) lli| lur la louglcH 11 UUh New) (lo | 4 


Near the bottom at MiddlLflcld Conn 

Inch} plenum atun w L It (New) M n hr nt »i i ii,u Uum F II si] pi 

xl» P - ) I hi p 21 

iBChipterua fultua Ag (lo p 31) IH slon h ij il pis F II (I I 1 | 10 

lypi I ua graulia F H 1} i 1) 

Near the bottom at Middletown (west of the village) Conn 
fruotll uuletermlml (Ultchc tail | Anisoj u Dew sa us F II I h p fll) 

4 1) gti ha 6 H (do I 

Latopterus gracilis J II B (New! Mon Chlmmra Uurrattl 1 II ) lo [ II ) 

xlv I A ) Cunliularlua retiabini E II (I i 

Cat i Ur u anguilllfbrmli W C H ( ) (do 113) 

I HO 

Near the bottom at We»tflLld Conn 

lull) i tenia ovatna W I H (Now) Mon Iscbj ptcru* i annul W I R Dll*. I 1 ) 

xiv p I ) CatopUr w angullUfonubi W C It () (to 

Iseh)iterns fultua Ag (do p P) p 69) 

Near the bottom at the Cove in Wethersfield Conn 


Fneold undtterminal (*oe Hltrhcaok 
Haas Geol Rep tail p 160) 

Plants unWtenulned (do p fcl) 
Coprolltn (7) (do p 461) 

Brontosoum gtaaateum E H (Suppl p 

at) 

Brontosoum mlnusoalum E H (do p 21) 
Brontoaoum ill varies turn 1 U (C 11 II 
Boat Nat Hlat boo xxlv p 121) 
Brootoaoum Bllllmanlum F II (do p 
121 ) 

Arposoum dlspaildigttatam E H (Ich 
p 32) 

Argoeoum parldlgttatnm E H (do p 
M) 

Oral later onnealua (C H H Boat N H 
B, xxiv p 121) 

Orahator tenuis (do p 121) 


Cirslpaalaoertol leus E H (1) p It ) 
Anom wp la ourvatus (do p 1 1) 

I latyptema Deantana E II (lih p 83) 
leu ills h H (do i 84) 
delleetule E II ( lo | 311 
Omlthopusgalllnaceua F H (di p. 87) 
graotllcr F H (do p *) 
Trldentlpea lnalgnli E IT (do | n) 
Flectroptorna minium (do p 109) 

Llegana F H (C n H B 
N H ft xxlv i 11 ) 

Fleetroptoma gTacIlIi E H (do p 122) 
Platroptartu lincans F H (Snppl p *1) 
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Trihainiu mainioj ( H H (>lo p 1221 
Trin lupus liptodactjrlua F II (lohn p 
111 ) 

linn L<lact> Ilia n up (( |[ 11 H N II 
b ult p 122) 

1 \ pr I us abnormla F II (do p 111) 
Conipcb hum n up (do p l> ) 

Anc>mpu*heterocHtus F H (lab p ID) 
Aeaiithlohnm lunoriun, E U (do p 
HP) 

Aiantlilohnm cur-crius\ar Inllneam L 
h (do p iaj) 


iLanLblebnus oumurtus tar status F U 
(do p 13V) 

(oDopauldea larvalli F U (Ich p 132) 

I nlaulrm mlnutua (( H II B N H 8 
nli p let) 

Biniliui (do p 12") 

1 rlwili \ih (do p 1 _ 2 ) 

Corhliilimii, 2«p (lo i 12 1 ) 

Ba«UtsJ1uv and other footmark* (do p 
122) 


Near Ike bottom at Milllniaque Falls, in West Springfield, Mass 

Footmark* (Hitchcock Maw Qeul Rep 18(1 p 4o0) 

Near the bottom, at West fipringlleld, Mas* 

Coprollte( ) (llltchuook Mia (*u>l Htp 18(1 p 4(1) 


Near llio bottom, in southeastern Northampton Mass 
Anlsopui grni Ills F H (loh p 81 ) Bumtozoum Isodju t>lum E II (do p 

Hruiiloxoum mlnusculum E II (do p 70) 

M) Brcmtoioum alganleuin I- H (Sup 1 , 21 ) 

Brootosoum exsertum F H (do p (T) approxluoatum E H (ilo i 

valid tun E II (do p SH) 21) 

Mill maninm £ u (do p irldeellpes lURen* F H (Ich [ Bp) 
r«) lodfpii* > u (do p Ji) 

Palaaupui (lartt k H (do p 12 ) 


Near the bottom in South Hadley, Maas 

Anlaopua gracilis, E H (loh p 82) Grallalor lonuiv F H (do p 73) 

Bruntosoum Hllllmanluia E H (do p BB) xracllllmiu F H (do p 71) 

lsodactylum E 11 (do p 70) Batrachcades nldlSoana E U (do p 128) 
Grellator eunorlus E U (do p 73) 

Near the bottom In the north part of South Hadley, Maas 
Anlsopua Devrciaipu S H (Hup p «) BatrachoMoa nkllBcaii* (do p 123) 
Rrontosoura glgmntoum F H (Sup p 24) CHosoum Moodll K H (do p 1211) 
(•rallator ouneatu* E H (loh p 7j) 


Near tho bottom, at Whitmore's Ferry, In Sanderland, Maas 
Plants (Hltcbo Mass Oeol Rep , 18(1, p Pachyphylhun *tmllo Nawb (do p exit) 
460) lscbypteruaonto* W C R (do,p 37) 

■ (do p 4M) > ManbU, W ( R (do p 29) 

wum ptanlooatata. Rot (Newb , AgawliU W ( R (do p 30) 

aun iriv P 12) ' parrua, W C R (do p 46) 

Clathropterla pUtjphylla Rrong (do p ■ la to* J HR (do , p 48) 

34) hmuloapa A g (do, 13 t, Tit) 


Near the bottom, at Marsh'* qnarry, la the southwest part of Montague, 

Meas 

Antlobalropu* pflulatu* E H (Sup , p 10) Tddentlpeilitslgull. 5 H (do , p 31) 
Trtdentlpoa ele*an« E H (do p W) Chlmxtf* Bara til, E. H (T) (do, p. US) 


Near the bottom, at two miles south of Turner's Falla, In Montague, 
Mm. 

Tildsntlpeselegan* E H (loh p SO) 


Near the bottom. In Montague, Hui 

Clathroptarla, obscure (Foot, Moo rl, p 46) 
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Near Ihe bottom, in the north part of Montague Mass 

Trldcntipextlchu h I H (Icb p r U) 

Near the bottom at the Horso Tlace in Gill Moss 
Bronli soum gb, 11 leum V II (hip i 21) On lih i u galllmtci » I II (1 pi) 

approxlmatum h H (li r Irt lcntiiics li nut. I II lo t ‘'*0 

24) c login ' I II lo | * I 

Argoiium parldlglLatiun I II (Icb p li "Ignis F H 1 | 1 

a ) H I Ilchnui l |UD1(1 1 A 

Near the bottom In Gill Mass 

Dlotjophyllum or (ami tor oris (Font Min \ I p 4) 

Bomowhero near the bottom at Springfield Mats 

Anohlssurus pilyxcliu (Ultcbcock Bui P to|r llto ( ) (Hltchc Meet I col R [ 

It hu 1%6 p JO an 1 Month Am 1811 i I 1) 

Tour hu utxvii p 3.12 1HSU) 

Somewhere near the bottom one mile south of Chicopee, on Hit, rouil 
to Hpnngfleld Mass 

Anc)m| is (Saiimldlchnltcs) hcterocllloa Ilectrui Ifms (HaurrlllchnlttK) miultana 

t u (isu p t'v) k ii (tan p is 

P lemarcbuihlgaa K II (]cl I ION) 

Somewhere near the bottom at Chicopee Mass 

Plant rnwmlilJuf, Lomanla (Hltcbo Rep 1411 p4i(l) 

Somewhere near the boLloni at South Hadley Palls Mass 
Plant undetermined (Ultcho Maw Hep ltarpagopui dubliv. t H ( ) (Icb p 148) 

1841 p 4U) Fishes (hswl Mon xlv p .1) 

Towards the bottom at Chicopee Palls Mass 
Plant perhaps a Fucot 1 (Hltcbo Maw Argoi um Uodfleldlan im F It (Ich p 
Bap 1841 p 433) U) 

Fa tin arks (do p 4b8) Argoanmn dispart UbltaUim F II (Icb 

Pycnodout Huh tooth (do p 4B0) 1> 82) 

Aceutro) borusCbloopensla Nenb (Bewb Oniltbopuigalllnacc » F II (do p 8T) 

Mon xlv I 0) 1 olemaichos gl^aa K II (1 I 10') 

Towards the bottom at Ellingtons N C 
I sccopterts MQmterl Bohenk (Font Hou t helrolopls Mimsteri Bchlmper (dt p 
li p 102) 108) 

Laccor terti slogan* Prssl (do p 102) Equlsctum Bogenl 8cblmper (li y 109) 

Loncbopterls oblongo* Emmons (do p Podossmltes Emmon'l Font (do p 111) 

101) Iterophyllum deoowstum Fmmons (do 

Bagenopterls rhollbUa (do p 104) p 111) 

A< rostlcbldes rhombifollni Font (<k> p Psondodsmoopslx rcUculats Font (do p 
108) 118) 

Psllssya dlfltua Emmons (do p 107) Ctenophyllum type of Imbrlcatum (do 

P U6) 

Below the middle, at KIlnegTllle, N J 

La me 111 branch undetermined (N J Geol Cyprii (do p 30) 

Rep 1888 p 29) Estherls (do p JO) 

Near the middle, at Manchester, Coon 

Anebliaanu major Maafc (Am Jour 8d 1889 xxxvll p 331) 

About the middle, at Haywood, N 0 

Gl*dophl*b4* obtosOoba Andna (7) (Foot, ■ Ctenophynum Brannlsnum var 0 Ooepp 

lien Tt, p. 108) (do , p 112) 
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Perhaps about the middle, at five miles north of Haywood, N C 
BaJera multifile Font (font Mon vi j IIS) 

Perhaps aboot the middle, at House's quarry on the How river, N C 

(tenophyllum rimnons! Fint (Font, Pterophyllum ipatulatum Font (lo p 
Moil vl p 113) 114) 

Ctenophyllumllnean Font (do p 114) Zarnl *lrnbm Fmmoml Font (") (ill p 
117) 

At about 1500 feet below the top at the south entrance of the Heading 
railroad tunnel, near Phcenlxvllle Pa 
Plants(II ( Loal>i science 1831 \ol 111 
p 2J3) 

Unlo 2 species (d i i 29 ) 

Marino lamellihrau bs J species (do p. 

2S5) 

At about 1000 feet below the top, m the Reading railroad tunnel, 
near PlicBnlwille, Pa 
Estherla ITIndil T Rup Jones (Oeol 
Ma« WU \111 p 51) 

1 stbertaLcurUII I Rup Jones RedS 3 of 
Bucksiounly Pa (do iswlul p saj) 

Ganoid Ashes (Teldy A N S Proo lBuJ, 

Apr 3) 

(lepsynaunw (’) toelb (<lo do) (These 
an* Dolodon Ueth aocordlny lo ( ope ) 

1 urydoms serrldtns (do do ) 

Compsneaunis ( T ) (do do ) 

V npclor dura* (< ope do 18TS p 24B and 
A I B Tran. 1STS all p JS) 

Iklodon Carolinlentli Fmiu (tope A P 
B Proe 18SB xilll p 403) 

Betodon leptunu Cope (APB Trans 
18S8 xlv p 30) 

Rhahdopellx lon(,uplnli Cope (f) (do p. 

174) 

Dloynodon rosmarinns (do J3J) 

Batrathlan track* (Cope do p 242) 

Cop routes (Wheatley A N 8 Proc IBM 
P HO) 

A.I about 1000 feet below the top, near Yerkea Station, Montgomery 
county, Pa 

Uadlolepii ele*ani Emm (Leidy A N S Proa , 1874, May t p 81) 

At about 1000 feet below the top, at the Qwynedd tunnel, Montgomery 
oounty, Pa 

Cypri* (Lotdy, Ac Nat. 8d Proo, 1857, Rhabdopellx longitplnls, Cops (A P 8 
Jane IS) Tran* IBM xlv.p 174) 

Batmchlan (T) bone* and teeth (do, do ) Tuneodut aontua, Leidy (A N 8 Proo 
Radlolapli specious Emm (Lea do, 1857, June, p 187) 

1857, July 7) 

Eurydonu aerridem (?) (Leidy, do , 1858, 

Ape 5) 


1 Imulmp) (do p 110) 

F)Uhctum mliiinnate Hrg (do p 110) 
Pli rosaimtcslonglll llu* I mm (do p 110) 
Gymuneaulus aitematua 8 nun (lo p 
110) 

Fir (one. (Lea V J R 1W in) p 123) 
( alsmltcs putirlata (do p 123) 
Dlrtyocanlns strlatus (do p 124) 

Estbcna ovata lea (Wheatley V N 3 
Pror, 1H6I Vol xxxU p 44) 

1 sthorta parva Lot (do p 43) 

(yprto 1 species (do p 43) 

Myaotles Pennaylvanlcua Conrad (AS B 
Proc 1857 p 8b) 

Radfulepisspool a* ua,>mm (lea do,lM7 
Jul) 7) 

Centcmodon snlcattn lea (do 18 M, Mar 
P Tl) 

(hellchnus Wymanlanus Lea (do p 77) 
t atopterns crarUn Bad! (Wheatley, A J 
8 18bl p 41) 


Ganoid fish (do p 2%) 
Saurian (7) (do p 293) 



1RW] 


213 


Toward* the top, *■ 2000 feet or more above the coal measures ’ at Lock 
vtlle, Chatham county N C 

Ha«enoptcrls rh >1 folia (Font, Mon sit p ft r | lijllnm 11 cllnnlum 1mm (1> P 
104 1 112 

I'&lhtsia BraniiIL 1 ndl (<1o p 1U') /mnl wtrobii- ViumonM hunt (*) (In | 

Clieirole]is Uilnstcrt SrUlmier tip 11" 

loi Oti samites Gun llnonaln 1 ul (dt l 

Cycalltc* nocmirl Schenk <*) «lo p 117 

10i| Anmeana f) (1 i 118) 

Cjcaditc* 1 jntpfollnt Emm (*) (Is p Amucantui (aroliueiislh Fnil (dr J 
110 llJ) 

Towards llio top at Ketch’s nulla in the cast part of East Windsor Conn 
Bones undotennlnod (Utnlic Mass ( eol Rci 1W1 i SU) 

Towards tho top, at Ellington (Ct ) 

llonts undetermined (llltcbi Maas Tcol Ktl 1S1I p 804) 

Perhaps towaida the top at Amherst Mass 

Fishes (\ewb Mon sly | 21» 

Towards the top, at Washington's Crossing, N I 
ljillitjna (N J Geol Rep ISffl p SO) 1 lshcs (lo ] 80) 

■t cry near the top, at Tumble Station N J 

Footmarks (Nason N J Geol Hep 1* 1 0) 

Lahbdam Shales 

Towards the bottom, at Little Falls and Pleanantdale, N J 

limits abundant (Nason N J Oeol Re| ISMS i 21) 

Towards the bottom, near Fellvllle, N J 

f yprii (*) (Nason N i Geol Hep 1188 p 22) 

Towards lho bottom, at Fields’ copper mine near Warrenvtlle, and 
near Plainfleld N J 

Estheria iNsson N J Goal Rep 1888 p Fishes (do ] j 29 10) 

«Q) 

Towards the bottom, near Washingtonville, If J 

Plants (Nason N J Geol Hep 1888 ] r) 

Towards the bottom, near Martinsville, N J 

Tree tranks and ferns (Nason N J Geol Hep 1888 p 27) 

Towards the bottom, near Plnckamln, X J 

Manu (Nason N J Oeet Bap 1888 p 28) 

About the middle, near New Providence, N J 

Plants (Nison N J Geol Bep, 1888 p 28) 

About the middle, near Whitehall, N J 
TrMentlpea lniens, K H (C H H , Bolt Brontomum SUllmanlum F II (do p 
Soc N Hist, XXtr p 122) 122) 

Bnmloaoum glgantsmn, O U H (do , p Oral later tonneaus E n (do p 122) 

122) GreJlater parallels F H (do p 122) 

Brobtosoom sdntuenloin, E H (do , p. ennoriui B H (do p 122) 

U3) Anomaptaintennedlns, E H ido, p 122) 
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ApaUehmnnuiu ( H II (to p V”) Brontcaoum dU iricatum b n (lo p 

Antalo) n isgraoUla E H (do p 1 1| 90) 

Bnutoroum Uoda tyl i i (( nok N J 
tieol R«| 1880 p 00) 

Towarda the top at Pompton furnace N J 

Iocb)i ter a Agulxll W ( K (Nawb Mon jut i SO) 

Perhapa towards the bottom one mile south of Goldsboro York 
county Pa 

Ramilu rigaaos It am nr (A Winner Brautnroom RILUmanlum F 11 lo i 
Pa a ol Uti[ 1887 | .7) 113) 

A(g« (lo p 21 ) A llalcha u gracilis E H (lo | l’S) 

A torn c| as tin llllmu* f II H (Bast 
Nit 111 l I roc xxlv p 1-1) 


PEBk&SIK Sbaies 

Near the bottom at Smith Clark a quarry near Mllfoid N J 

Paleo) hjon* Hi laclfonnls II ( Lewis Polomerthniglgas L H (do | 123) 

(V N u 1‘roc Not IS80 i 9S) Arguxo un dlsiwrldlgUatum 1 11 do p 

Bohlm eim i lanlcoatata Rot, (Newl 122 

M il xlv | II) Otozo im parrum C H II (do j 1*2) 

hqulsetum Hoginl 8olilrarer(do p 86) l nla ilo is msgr us C II n (d pi 2) 

LhelroleiliM Insierl Si l lnj|ier(d | 8J) Sagittarius (do | 121 

• Isthroi tarls I latyihylLa Br* ( 1 p Jl Bronlo/oumIsodact]lum T H (hyermai 

Grallator j irallelus K U (< II II Boat Ac Nat 8cl Proc 1H8P p At) 

Nat HUt hot xxlv r 1 2) □ rails tor tana si 11 ( lo ] 8 ) 

Crallatora malus Uarnut (d p 12 ) AnomiB|US minor E II (do t S’) 
graollbi (. II II (do 122) Uerpagof us dubluz K U (do p *>> 

Chlma'richn u 1 gens C II II (do \ Unis ileus manbl K H (do i 82) 

122) mlnutui I H (do p 32) 

Near the bottom at Boonton N J 

Isohypterusovfttus W C K (Nawb Mon Isohypterus maoroptorus W C R (d) PI 
xiv p 7) ill) 

Inch)) term Agazzlill W l H (do p SO) lschyi terns larru W C R (’) (do p 
ten ilcefa Ag (to | 34 ) 46) 

Diltos Ag (do p 34) Iscbriternsglgms Newb (lo PI xIy) 

robust us Newb (to p 87) ( atuptenn pervulus W C R (do p 81) 

elegana, Newb (do | T) gracilis J M R (lo p 66) 

status Newb (do i 38) Dl| turns longwaudetus Newb (do p 74) 

msdeitus Newb (do ) 39) Brontonnm a| [ roxlmatom c H H 
lpntlon laris Newb (lo p 89) (Bo* Nat Hi* 8oc xxlv p 123) 

Unas to* Nawb (do p 41) UnOlalor tonneaus E H (da p 123) 

Towards the bottom, at New Vernon N J 

Footmarks Imperfect (took N J Gool Rep 1886 p 90) 


Norristown Seales 

About 5000 feet above the bottom In Upper Milford township, Lehigh 
county, Pa 

CMiayaum* PennsyWinlcna Lae (Lea a N B. Jour 1883 p lie) 
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These lists probably show sailsfactorily that there Is no serious paleon¬ 
tological obstacle to accepting the views here set forth in regard to the 
New lied; certainly none to compare in seriousness with tiio obstacles 
that were boldly overridden repeatedly In making the Portland and New¬ 
ark fossils Trlassic. 

Although the account Just given puts quite another face upon the New 
Red with the unquestionably great thickness in Pennsylvania, and the 
partly conjectural, but quite harmoniously corresponding, condition of 
the beds In other States, yet it Is clear that what Is most extraordinary 
about the present views, so far as they are speculative, is that, for New 
lied speculations, thoy are so little exlraoidluary, so flee from extrava¬ 
gance, so oelural, probable and simple, yet so fully capable of explaining 
all the observed facts. It is seen that, although the Now Red beds do not 
everywhere exist In the same completeness as In Montgomery county, 
yet that certain portions are pretty fully represented in distant States, the 
lower third In Connecticut, the lower half In Northeastern New Jersey, 
and the lower portions and upper portions In separata basins In Virginia. 
It Is further plain that almost all, If not quite ail, the fossils from which 
the liliaellc, or Trlassic, or Jurassic age of our New lied has been 
Interred, come from the Gwynedd shales alone , and that the few fuaslls 
from other parts of the whole New Red series have either been useless us 
Indications of age or have been flatly disregarded. Hence U is not 
Improbable that the Norristown shales, with the great calainlte near 
Doylealown, the apparent Lepldodendron at Newark and Belleville, and 
the Paleophycus at Portland, may after all prove to he at least as old as 
the Permian. It seems. Indeed, highly probable that the well ascertained 
great thickness of 97,000 feet In Montgomery county should represent 
more than one limited paleontological period, and not only that It should 
Include the Permian, hut that the very extensive upper third of that 
space, hitherto almost devoid of reported fuaslls, should turn out to be 
much newer than the Triassle. Those upper beds have also shown here 
and there Imperfect fossil traces, snd as there are occasional beds of green 
•bales among tho predominant red ones, there Is reason to hope that more 
abundant and perlect fossils may some day be found. 

As for the trap* it seems Impossible to doubt say longer tbst all the 
conformable trap sheets are overflows contemporaneous with the fedl- 
mentary beds, aud not subsequent Intrusions 

It Is furthermore at any rate evident that thoroughly geological meth¬ 
ods, as distinguished from purely paleontological ones, are of great 
Importance In working out the geology, that la, the structure, the cross- 
sections, the columnar section and the outcrops of any region, hot espe¬ 
cially of ons where fossils are scarce, and that the topography is extramely 
useful ss an aid to understanding the geology. 


raoe. uia raiu>s, soo. mm. 14J. 9 ». ranmn mta Id, 18M. 
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Remarkt on Mr Lyman’t Riper. 

By Dr Ptrtifor Prater. 

The paper of Mr Lyman ii astonishing In the fact that It does not 
men lion the seven yean’ woik by the Second Geological Survey of Penn¬ 
sylvania on the New Red In York, Adams, Cumberland and Lancaster 
counties, although the method lie advocates was the very method there 
adopted, viz , the careful topographical and geographical plotting of the 
region and the accnrate location of every dip. There la neither Justice 
nor expediency in Ignoring years of wotk by a colleague, especially when 
one occupies a quasi directorship of the Survey under whose auspices the 
work was done 

From the section across the counties of York and Adams, from the 
town of York to DlUsburg, msde In 1815, careful descriptions of the 
successive beds were made, as well as notes of their dtp, and from these 
data a column was constructed for correlation with the columns of the 
Permian, Triasslc and Jurassic in England and In Germany In a paper 
contributed to Vol v, Trant Amenran I/utituU of Mining Engineer!, 
founded on Lbe work done In 1874 In Southeast Pennsylvania, It was sug¬ 
gested that the basal conglomerate of the Now lied might And its ana¬ 
logue In the magnesian limestone of England and the Zeehsteln of Ger 
many, both of which represent the lop or the Permian in the respective 
countries. 

The thickness of the strata calculated by II D Rogers from the Yard- 
leyvIUe-New Hope-Attleboro’ section, and confirmed by the writer, was 
01,000 feel, or 10 75 kilometers, but neither Prof Rogers nor the speaker 
believed that this represented the sclusl state of the case It was stated 
that the New Red seemed to extend from some point In the Permian, at 
least, to the base of the Lias, Including all lbe rocks attributed to the 
Trias and the beds below It, except the lower Rothllegendes of the Ger¬ 
man scale. 

It Is added. In the same paper, as a matter or frequent remark that all 
the beds of the " New Rad " are not red. On the contrary, perbaps one- 
half of the Whole serlea presents to the eye s lead-gray and drab color. 
It was suggested as possible that the black calcareous slates of Pbosnlx- 
vlllo might represent a lower horizon than the ooal-bearlng belt (near 
EwIngsvIlleT) referred to In the catalogue of specimens of Report 0, of 
York oounty, for 1874. 

With reference to the subordinate position which paleontological should 
bear to strati graphical evidence, the case would seem to be not quite 
fhlrlj stated. If there were everywhere a complete column of. strata of 
whtoh the mutual relations were unmistakable, then paleontological evi¬ 
dence would be forced to conform Itself to the column as beat It might. 
But the case la like that of the relation between the astronomical transit 
and the oompaas, or the level and the barometer—the latter la Invaluable 
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where the former cannot be employed. For coordination of series In two 
distant places between which there Is no slraligrephlcal connection, 
paleontological evidence Is the only evidence available 


On the Lunge of the Ophidia. 

Jty rrof. B. D Cope 

(Read before the American Philosophical Society, May IS, 1804 ) 

Tho condition of knowledge os to the characters of the lungs of snakes 
was staled by Stannlus, In 1850,• ns follows “Tho detailed accounts 
as to the single or double character of the lungs leave much to be desired 
Among Opbldla Angloslnmata there possess a single sack, IthlnophlB and 
all Typlilopldw which have been examined , as to the Tortricldir [Ilysl- 
Ides], there are apparently species with two lungs (T xenopeltu ) [= Xcn- 
opeltis unicolor 1, and others with a single lung ( T icy tale ) [ Ilytia ecy- 
tale] Among Euryslomuta, all the Peropoda (Boa. Python, Eryx) 
possess apparently two lungs The Calamarlna that have been Investi¬ 
gated have one lung Among Colubrina and Glypliodonta, there are 
'great vacations. All the Ooronellaj or Bchlegcl possess, according to 
Sohlegel, a single lung I find the lung single In Bhachioion icaber 
[DasyptUi*]. Tropidonotue nalrie [Ifatrix tulgarie] has a very small 
rudiment of a second lung. Coluber [Sptlotes ] tanabtlie possesses, 
according to Schlegel, the rudiment of a second lung According to the 
statement of Meckel, this rudiment Is common In Coluber. Tho Xeno- 
dona have, according toBchlegel, a single long (X teverut and X rhabdo- 
cephalut) In Heterodon I find a rudlmental second lung The Lyco- 
dons, according to Schlegel, poesesa a single lung , asalsodoPsammophls 
and Homalopsla In Dendrophit colubnna Schlegel found the rudiment 
of the second lnng. In Dlpsas, according to Schlegel, them are varia¬ 
tions ; but he stales that D, Multimaeulata, D Unit and D annulata 
[Sfftoii annvtotum], have but one long The Acbrocbordlna have but 
one lung. Among llydropbhto I found In three species of Hydrophls the 
lung sack simple. Meckel states that Platnrus has a very small rudiment 
of a second long. Among the remaining poisonous snakes there Is an 
Inslgnldcant rudiment of the seoond lung In the Elaplna and Crotallna , 
while the Vlperlna possess an entirely simple lnng " 

The absence of tangible external characters which fhrnlsh indication* 
of affinity In the Ophldla It well known The Important characters to be 

ftrand In the skeleton were mostly pointed oat by Mtiller, and DnnuSrll 
and Blbron examined and utilised the characters of the dentition, The 
• toobrnk der AmpUbten, p. It*. 



characters dorlved from the skeleton define only the larger divisions 
while those derived from the teeth nro not suffiriontly numerone and 
Important, with some exceptjons, to Indlcato all of ibo affinities of the 
genera I think I Imvo added materially to the means at our disposal for 
classifying the Ophldla, by a study of the hemlpenls * The criteria will 
however not be sufficient until the entlie anatomy Is worked ont, and In 
the present paper I add what may be found by a study of tho lungs. It 
seemed probable to me that an organ which presents so much variation, 
as above stated by Sianmus, must furnish some Important cluea My 
examinations embraced about one hundred and fifty species, which 
represent nearly all Ihc leading types The results are presented In tho 
following pages It will bo seen that they correct the statements of 
Schlegel and Siannlus in a number of Important respects 

Tho snakes with rudlmontal posterior limbs (Peropoda), show In the 
character of their lungs, what they show In the rudimonial limbs them- 
selves, and In tho hemlpems, the nearest relationships to the Lacenilia 
They possess, with an exception to be noted later, two well developed 
lungs, one of which Is larger than the other. The Bmaller lung lies to 
the right side and ventrally, while the larger one lies to the left side and 
dorsally. In some species tho dorsal and ventral relation I* more pro¬ 
nounced than In other*. In the Colubroldea the right or ventral lung Is 
generally present, but of very much reduced proportions, the usual alee 
being from two to five millimeters In length It Is connected with the 
olher long by a foramen which perforates tbe tracheal oartilago at a point 
a little beyond tho apex or Iho heart, and oppoalte to the proximal part of 
the dorsal lung. It Is sometimes connected to the dorsal lung by a short 
tube. In which cartilaginous half rings are seen In hut two of the genera 
examined, viz , ITeterodon and Conophls The lumen of the rudlmental 
lung may be lined by the same reticulate structure as Is seen In the dor¬ 
sal lung, or its walls may be smooth. Iu some Colubroldea tho rudl* 
mental Inng Is absent, but such species sie relatively few. 

The dorsal long may present proxlmally alongside of the trachea an 
anrlcle or pocket, and this Is so developed In the genus Heterodon as to 
reach to tbe head, without communication with Ike trachea, olher than 
that furnished by tbe normal portion of the lung. In tbe Solenoglypha, 
without exception, this extension of the dorsal lung Is present, and extendi 
to the head, and Jtf lumen la continuous with the trachea throughout Ita 
length. The same structure exists la the genera Hydras and Hydrophls; 
and also In the peropodous genus Ungualla, which differs besides from other 
Peropoda In having but one poattrscheal lung. Finally tbe tracheal lnng, 
as I shall call It, la distinct from the true lung In Platuras and In Ohenydrua. 
In the former of these genera tha trachea la not separate from the lnmen; 
while In Cliersydrus It Is distinct. It, however, communicatee with the 
cells of which tbe lnng consists In this genus by a series of regularly 
placed foramina on each side. There la no lumen In the tracheal lung In 
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Chorsydrus. In Typblopa wo have a still further modification of’the 
tracheal lung. It la without lumen, and la competed of coarse cellanf 
different alzea Theae have no communication with the trachea or lung 
that I can discover, nor any efferent orifice It has occurred to me that 
this structure, which extends from the heart to the throat, may not bo a 
pulmonary organ. 

I have referred to the dorsal and ventral positions of the twolnngs 
The rudlmenta) lung Is to the right of tho dorsal lung In the Colubrohlea. 
but In the Ilyslldtc It la to the left It la quite questionable which lung 
this rudiment In tills family really represents. In the Typhlopldir, the 
single lung la on the right side and extends from the heart to tho liver 
It has the position of tbe rudlmcutal lung of the Colubroldca, and may 
represent It I cannot decide this question without further material. In 
Glauoonla there Is hut one truo lung, and this Is ventral In position, and 
originates to the right of the heart, so that In this genus also it may repre¬ 
sent the rudlmcntal lung of the Colubroldca. Thcio Is hero no tracheal 
lung or organ * 

I now give a synopsis or the characters observed In the species ex¬ 
amined 

CATODONTA. 

Glaucoma dulci i B. and G A single elongate right lung , no rudiment 
of left lung. No tracheal lung 

EPANODONTA 

Typhlofi liberie*tit Hallow.: T reticulatvi L A right lung which Is not 
elongate; no rudlmenta! left lung A cellular body surrounding the 
trachea, and extending from the heart to the throat, without lumen or 
connection with the trachea or Inog 

The presence of the tracheal lung (f) and the freedom of the maxillary 
hone are points of resemblance to the Bolenoglypha I 

TORTRICINA. 

Tlytiida. 

Two longs, the ventral one to the left side of tbe middle line, rudl- 
mental, but lined with pulmonary tissue like tbe other long, and- less 
reduced than In the Oolubroldea. 

OylindrophlA maoulata L. The right long extends only to tbe liver 

H$tia tcytal* L. The right long Is larger. 

RkltopHda. 

RkiaopHi oeyrkfnektu Schn. One large left long and very small 
f8 mm.) right lung; ao tracheal long. Contrary to the statement of 
Stanntas above quoted, u Is Coluhroldea generally. 

•cr. Men, BelmnachKomaMpte, 111, p, 100, PL xtvi, 188 
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A.SINEA 

Peropoda 

I. Two well-developed lung* of unequal site , no tracheal lung. 

Pythonidm. 

Python regiui Shaw , P molurut Linn , P ipilota Lacep ; Lozocenui 
bicolor Cope. 

Bolder 

Xiphotoma ctininum L , Kpwratfi etnehria L , PhUabothrut tnornotu * 
Rein , Boa eonttrictor L. , Euncctci munnut L , Eryx johnii Rum 

Charinida 

Beside* the abtenco of coronold and supra and postorbital bones, this 
family differ* from the Bolds in the fusion of the nasal bones Into a single 
plate. Vharina botia Blv. 

II One lung without rudiment of a second , a tracheal lung extend¬ 
ing from truo lung, with which ll is continuous, to throat 

Unguahida. 

Ungualia maculata Blbr , U nulanura Urny. 

Colcbhoidea. 

I. Two well-developed but unequal functional lungs. 

Xtnopcllida. 

Xenopeltit unicolor, Relnwt, 

II Ono functional lung only , the right rudlmental lung sometimes 
possibly with limited function. 

Colubrida. 

Lycodontlnte. 

Lycodon aulicui L , Boaodon infornalU Gthr. ; Uritchv nierolopidotui 
Pet ; Btenorkina wUralU I). and U. 

Colubrlna. 

Elopopt modutut Gthr • : Ooroulla girundlca Daud. \ Dianodon ttmi- 
carinatui Cope . Ficimia oiimeta Gray ; Salvador a bairdii Jan. t Pityo- 
pM* tayi Hobr. ; Bpiglnttophit pleurottictui D. and B | BpiloU * corail 
Out. ; A puUaiut L .; Coluber quadrUinoaUt Pallas ; 0. obteUtut Bay , 
O. fuadrMttatm Holbr. ; Batoanium *onttrietor L. i B JlagcUum Oatss- 
by; B. mintooarium D. and B.; Zammit atrooirm* Shaw; Z. korrot L.; 

* Position unoortaln . perhaps a LjoodooUs*. 



Cyciophit tttlimt L , Drymobtut panthtrinut Merr D boddttrtu Reel/ . 
D. margari>\ferut Schl , Crouanthera mrlanotropit Cope . llerpetodryai 
carinatui L.; Leptophit prattent Cope, L tnexttanut D and B , L 
tmaragdinut Bole ; Btndrophu pitta L , Datyptltu pulmarum Leach 

Dlpsndlmc 

Dip tat blandtngii Hallow , Uimaiitndci gtmmutratut Cope , Iihinoho- 
thyrun UrUtginotum Scop , Irimorphodon bucutntui 11 and B , Sibon 
leptentrtonaU Kenn , Afalpolon lactrtinum Wagl ; Cladophlt Icirtlandii 
llall, Dryophit fulgvla Daud , 1‘atierila mycUmant L, 

Cbrytopcldnfe 

Chrytopelta ornate Sliaw. 


Xenodontlme 

Catoitoma badiutn D and B. , Fnrnnna abacura Holhr . Abattor 
erythiogrammui Daud , Opheomorphut fuicut Cope, Uelxcopt angvlatut 
Linn. , H bahog a iter Cope , Dromttut part>\from Cope , Unit op hit Iru 
covulat D. and B . Xmodon rhabdoeephnlut Wied , X angvltirostrii 
Peten, Lytlrophit dorbignyt D and B. , Ueterodon naiievt B. and G , 
H. platyrhiaui Lair. , Hypnrhynchutfirox Gthr., l/romaeer oxyrhynohut 
D. and B. , U. eateibyt D. B. Right lung larger In Uromactr 
Beytallnee 

Bydrocalamui qninqumltetut D and B. , Brythrolampnu venuitutunui 
L ; B JUtidmt Qtkr , Ozyrrhopvt plumbtut L , 0 JUzingrriiJtiD. . Oono, 
phitpuleher Cope , O. vimickrattii Cope , ifnnolepit natntut Cope , Jaltrit 
dortalu Gihr , PhUodryat mriditsimm L., P o{feril( Llolit. 

Natrlclna: 

Generally a proximal auricle or pocket. Evtania proximo Bay r E 
lirtalti L , i. a. tirteUt, obteura and parittalii; Natrix fattiata L., X 
rhomb\fera Hallow., X. taxiipHota Holhr. 

Appendix to Colubrida. 

In the African Thrtuop* Jlavigulari* Hallow, the right (rodlmental) 
long measure* S mm The trachea 1* enormously expanded iransrersely, 
simulating a tracheal lung, but Its Inferior wall contains the tra^ieal car¬ 
tilages which extend Its entire width, and It contains n6 cells or trabepulw. 
An artery wdh lateral branches extends Its entire length, wblob is from 
the postlrscheal long to the throat. This character distinguishes this 
ganua from Leptophis. 

In the following species I found no trsoe of the right lung. 

Oolubrine. BUnoekittu Ueontoi B. and G. ; OmopAora eoednoa Blum, j 
OfMMvt doliahu L. ; 0. gttulut L.; PUyophit mslanokuevt Daud. 

XenodontliuB. BaUopU i angali/tr D. and B.; B. tvdk Cope. 
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Leptognalhlns I propose this subfamily u distinct from the Xenodon- 
tlna), on ecoount of the presence of a large tracheal lung which Is con 
tlnuous with tho normal lung, and with the trachea, and extends to the 
throat Leptognathui ntbalatu* L , L. garmanti Cope. 

8cy tall not 1 . I'arhymenUetngatuedWu , Phalotru Umnitcatu* D and U., 
P tricolor D and B , Erythrolamprut bipunctatui Glhr 

Natrlcln® Gerber in boaformie ; Aeu datpu tana L. 

Acrochordxda 

Chereydrue granulata* Me it In this species the heart is at the middle 
of the length ol the body, and the normal lung la postorlor to It, extending 
nearly to the vent No rudlinental lung. A tracheal lung, composed of 
coarse cells and without lumen, extends from the heart to the head, and 
is discontinuous with the true lung. The trachea Is closed, but communi¬ 
cates with tho tracheal lung by a series of symmetrical pores on each sides 

Najida. 

One lung and a rudiment, no tracheal lung. Pteudeehi* porphynaate 
Shaw , Ihemtnta reticulata Qiay , Baja Irtptdvine L.. Bungarut temi- 
faiciatv* Kuhl 


Elapida. 

No rudlmental nor tracheal lung Elape lemnteeatve L , E.fulnue L , 
E. coralliuue L., E multtfaeciaiut Jan. 

Hydrophida. 

I One lung and no rudiment, continuous with tracheal lung, which 
extends to head 

Hydrophu hardwiebti Gray (a slight constriction between tracheal and 
post trachea] lungs) , H. elhotii Gtbr ; Hydra* tricolor Daud 

II. A rudlmental right lung connected with the left lung, which Is 
separate from the large tracheal lnng. 

Paturue laticavdatue L. 


SOLENOGLYPHA. 

A tracheal lung, continuous with the normal lung. 

GatuUa. 

No rudlmental lnng. 

Caurut rhombeatue Llcht 


Dentratpidid*. 

No rudlmental lung. 

JDcndraepupolflepie Gthr. 
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No rudimental lung 
Clot ho arte tans L 


Grot ill 1 r 

I No rudimental lung 

Bothropt lineeolttui L Aneutiol a pnrieoi in T scop Cril ihphor n 
catenatut Hut Crotalut adoinanteits Hi auv 0 ii fi lent n't ly 

II With a ruilunenlal right lung 

Bothropt pietui Inch D erythrurut Cant Jetem itpu tel lege lu 
Berth Anetthodon lontortrix L 6# talue horndm l 


THE oTEM VTIG VAfUE OF T1IE PULUONYltt 
CliAHYCTI-RS 

I have no doubt of the propriety of the separati m of tho l ugualudi 
liom the other Peropoda on account of iti pulmonary chnrurtcis Nor ii 
there any doubt lu uiy in nd of the necessity ol the scpaiatu n of tin 
Lepioguaihinic trom tho \enodontiiut for elmlltr l onions Die genus 
Ileterodon dillcrs very much from the Xenodontm s lu the possession ot 
an enormous diverticulum of the lung but as it is not present in the allu 1 
genus Lyatrophis Cope, its wider disllnc non may be a quesli inuble pro 
ceedlng 1 he very lumked ebarteten of the genus Cliers} drill eliamc 
tome the family as well as the osteologicnl Lharaeteis It remains to be 
seen whether the family I termed the Nothop*idit but winch Boult ngei 
unites wnh the Choisydridm agrees with it in pulmnury eh natters 
Ihe remarkable tracheal lung or glaud distinguishes the V i nnod inta trom 
the Caludmia emphasirmg that observed In the osteology ol the skull 
Tho peculiar fnm and relations of the mudlury b me in llnsgioupicscin 
bio those of tho Solonoglypha and there may be some possible c mnectlou 
between tho groups Die tracheal body in ly be a dcgcucmtu liaclical 
lung, such as that division possesses 
The value ot the rudimental right lung as a clnriciei of the Cilu 
broldea la increased by my Investigations in only twi genera have I 
found it present or absent, viz llalsoplusand Pltyoplus I am not sure 
but that 1 may yet And it in the P melanoUueut where I have tailed huh 
erto, but I am sure that it is present in sons species ot Hals>phia and 
wanting in others A natural group ot American Colubnu® uppeare to 
be characterized by it* absence, viz Rhmorhllus Ceniopbora and Opbi 
bolna, all geuera with an entire anal shield The development of cam 
leges in the bronchial foramen or lube of the rudimental lung is not a 
constant character I found It In one Stiorodon pUtyrkmut and not In 
another, It le present in Oonophu puleher, but absent In 0 tumiehratUt 
The rudimental lung Is often concealed trom view and difficult to dis¬ 
cover The best test ot Its presence is the f iramen which couneels It with 
raoo AJtnn feilo# soo xxxiii 149 9 o rnurrnn johk 18 1894 
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the trachea, which will generally bo round piercing the cartilage of the lat¬ 
ter near ilieapox of the heart The rudlineutal organ may then he (omul 
by inserting a bristle, and observing Its destination through the more or 
less transparent tissues In but one Instance liavo I found a rudlinental 
lung without a connecting foramen, viz , in the Moxlcan Mnnw olieacen 
On the other hand. Iho foramen may terminate in a small blind sac 

The pulmonary characters tnuy bo determined without much dissection 
The posltlou of the heart must be first ascertained, and a longitudinal 
median Incision made in the uhdonilnul wall la all terms except the 
Kpanodoma and Catodonta, the tincln-a will bo found passing to the left 
side of the heart, and entering the lung near us apex By splitting the 
trachea, nut loo neat Its abdominal border, on turning the (roe margin 
upwards as the snake lies on Its bock, th e foramen bronchial* will be Been 
and ils lumen can bu explored Tim trachea Is i oncealed by the (esopha¬ 
gus, which must be drawn to the left side of the body id order tu make the 
examination The examination of the tracheal lung inquires iho division 
of the abdouiiual wall further towards the head 

EXPLANATION OF PLATER 

The figures variously reduced ; the heart and liver are turned over to 
show the trachea and longs. 

Plate XI 

Typhlopt liberitneu Hallow 

Plat* XII 

Charina bottm HI v 


Plat* XIII. 

Chtreydrut granulatvt Merr. 

Plat* XIV 

Coluber quadrinttaleu Flolbr 

PftATE XV. 

Heterodon platyrhinve Lair 

Plate XVI. 

Vrotaht* conJtuentue Say 

Lettbkino 

(K, (Esophagus; St., Stomach, J, Intestine; ft , licet um ; <7., Cat- 
com ; IV., Trachea , B. L., Right long ; L. L., Left long ; T L. Tracheal 
lung ; B. y„ Bronchial foramen ; L , Liver , 9 . Gall bladder ; K , 
Kidney , U , Ureter ; T„ Testis , V. D , Vos deferens, Ot , Ovary ; CM , 
Oviduct. V, Vagina. F, Fonlaaelle; C A, Corpus adipnaum : H, 
Heart, A. Jl , Aorta root; Cau., Carotid , J, Juglar train ; V, O., Vina 
cavL 






































A Comparative Study of the Chemical Rehnnor of Pynte and Virr uUe 
Ry Ana Pc nice Broten 

(Read before the Amenean Philos iphieal S titly May 18 /s t, ) 

While much has been done in the wuy of Investigating the chemical 
properties nod constitution of (lie various artificial chemical compounds 
comparatively little attention has been paid to the constitution of the 
naturally occurring chemical compounds The carbon compounds tir 
instance have in an immense number of cists Iwtn Investigated wlih 
sufficient exactness to sllow of our expressing their constitution by nu iu« 
or structural formulic hut to how many minerals aside from the simplest 
compounds can we assigu structural tirmulic that are based on any 
knowledge that »e possess of the ir icaciions* It is line tint much hns 
lieen done m the way of tho amficial production of inliiLials and soin 
knowledge of the constitution of certain minerals has been arnvod at I y 
n study of their dtcomposition products but very little in comparison 11 
the extent of the field There arc probably several reasons for tins m glu l 
of (he study of the chemical properties anil constitution of minerals is 
want of homogeneity in the minerals Ihemselvr* difficulty of procuring 
or separating pure material for investigation, and similar difficulties 
which do not so frequently occur with artificial compounds It thus hop 
liens that mineral chemistry Is not as much studied as It deserves to bt 
Certain groups of minerals have however received some attention for 
Instance Prof F W Clarke Ins been oirrying on a very Interesting Bones 
of Investigations on „he constitution of ceitaln silicates whioh have been 
productive of moat valuable reiults The natural sulphides, sulplaisen 
ides aud sulpbo salts present some very Interesting problems In regard to 
their constitution and It was with a view of adding to oui knowledge of 
the chemical behavior of two of these sulphides that I undertook the 
series of investigations about to be described 

The compound FeB, la found In nature In two wbII known forms—the 
one Pyrlte (the Isometric mineral) and the other Marcasite ((he ortho 
rhombio mineral) Since the separation of the two names from the gen 
era! term pyrites, It bu been recognl/ed that the orthorhombic fbriq Is 
lighter In color and also of lower specific gravity than the Isometric form 
From early times alio, the greater tendency of' white pyrites,” og mar 
ensile, to decompose In the air was well known 

Pyrlte, the form which resists atmoaphsrio weathering most thoroughly 
Is of a bright brass yellow color and metallic lustre breaking with an 
aaaven OonohoMal fracture, but bright on the surface of fracture It 
crystallises fa the tscmetrlo system In forms showing generally pentsgi u tl 
bemlhedrtsm Its specific gravity ranges from 4 8 to 8 9, avenging some 
what over 8 The brass yellow crystals are generally quite unaltered in 
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Marcasite on the oilier hand lina a pale green i»h or grayish yellow 
color an uneven (rariure which shown a somewhat fibrous structure 
and generally but little lustra on the surface or fracture It crystallizes 
In the orthorhombic system very commonly In twins or radiated fibrous 
masses It Is not very permanent Id moist sli but readily decomposes 
and largely Into FeSO, 1 he chemical formula of either form calculated 
from quantitative analyses Is the same he 1 *, or Fe = 40 87^ b=M83jE 
The chemical study of these two minerals has been mainly confined to 
the formation of one of thorn artifli lally and to a few experiments on 
their relative decomposability Pyrlte has been made artificially In a 
number of ways niticisile bos not as yet been formed artificially * In 
1886, WOhlerf pro lucid cubes and oclabedra of pyrlte by subjecting a 
mixture of ferric oxide llowers of sulphur and ammonium chloride to a 
temperature a little above the volalilizing point of the ammonium chlo 
nde The resulting mass was washed to isolate the cryaiala Irom the 
acoompanying pulverulent matter Stanislas Mcunier £ modified this 
method by mixing equal parts of femus carbonate and sulphur and heat 
ing In glass tubes over a moderate flame When the excess of sulphur 
has been driven off there remains a black powder containing a consider 
able percentage of cubes of pynte Dana ^ states that pyrlte may be 
made by slow reduction of ferrous sulphate in presence of nme carbon 
ale Baubigny | produced Feb, as a crystalline crust by acting on 
metallic Iron by a solution of bO, in water (UjM),) In cloacd lubes and 
at a temporaiun of 200^ As neither this experiment nor the one Imme 
dlately preceding It shows that the crystals were Isometric it Is possible 
that both of them may be marcasite Henri balnt Claire Devilled pro 
duccd cubes of pynte by meUlng a mlxtme of potassium sulphide (K,8) 
and iron sulphide (FeS) In presence of excess of sulphur This reaction 
If correct as to the eviieal product la a remarkable one as I should rather 
expect marcasite to result under such conditions Benannont •* produced 
Fell, by decomposing a salt ol iron by an alkaline sulphide at an elevated 
temperature In sealed glass tubes 1 he product was an amorphous black 
powder, not altering on exposure to air and not attacked by hydrochloric 
add This may have been pyrlte, as marcasite Is readily decomposed by 
moist air Rammelsberg ft 1° 1888 made FeS, pseudomorphs after ferric 
oxide (Fe,0,) by passing a current of hydrogen sulphide over it at a tern 
perature between 100° and a red heal The product of this reaction would 
likely be pyrlte 

In nature It would seem that In moet cases the sulphide of Iron first 

• Dosltsr mtLflr JftlfW xl n IMS of Dui S*sf V« 1SS3 
t foot Ass xxxvll p a» 

tfwV«Mwd«**i^» VUeralopfe 8 Venn ter 1M1 
I J D Dsns fl|*t m MUtrrahxn edition of IBM p S4 
IB Vender «**<* Vis. p l v 

5Cited In Did c ktm of Wans by K. Wllm article Lion, T I, p 1114 
Vernier %sU Ws p 2*6 
tt Asv J* PniUtctK CwST lxxxtttj V MS 
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forme 1 h Fe8 but pro»ably ly acthu of a ferric nalt nr carbonic icl l 
(11,00,,) cMining a loss in irm FeS, results anil tins is almost ulwnjs 
pyrlle On the other ban 1 where ferr us sulphate I ns been reduced ) y 
slow notion of decomposing organic matter (lie resulting sulphide seems 
to be genonlly marcasitc which If not In t rj slsls may be recognize 1 by 
Us ready weathering to fcuous sulpliito (roSO,) This compi und may 
however in many cases be a mixture >f pynle and inarcasite as much 
pyrlle seems to be * These severil ways in winch pynte may be formed 
are of Importance aa indicating the condition of the iron in the oomp iun I 
and will bo referred to later on 

Lqaally Important na bearing on the constitution of these sulphides are 
the observations that have been mode as In their decomposition under at 
ransphenc agencies On exposing crystallized pyrite to atmospheiic 
weathering it Is generally found that but little if any change takes place 
even In a year ■ time while crystallized marcasitc under the same condi 
tions shows a rapid weathering The main pr luct of the woatheriog 
of pyrite in nature is the c impound limnnlte * 0 , 0 ,( 011 ), which occms 
In large quantltle* in nnture evidently derived fioui pynte Its pseudo 
morphi after pyrite are veiy common On tho other hand when marci 
site weather* a veiy large percentage of ferrous sulphate (FeSO,) is 
formed with a comparilively small peiccntsgo of llmonite unless the 
inarcasite decomposes undergmujd and under pressure when llmonite n 
largely produced f Murh of Ihe excess of sulphnr with marcaslte is 
changed to sulphunc acid but with pynte much remains behind aa sul 
phur Borne comparison of the rale of oxidation t f these two minerals 
In the air is affirdetl by an examination of specimens In a collection. 
Here it will be found that moat of the pynte Is nnchmged but nearly 
every specimen of marcaslte will show tarnish if no other sign of *xida 
lion and often a c intlderable coating of oxide can be seen dr a while 
efflorescence of FeSO, 

Chemical Investigations of these two mineials have been mainly In the 
way of analysis bat tome experiments have been rnado in the way of 
studying their relative behavior towards certain reagent* Before de 
scribing my experiments It will be necessary to bristly mentl >n some or 
these 

Both minerals are decomposed by a solution of silver nitrate and gold 
chloride the decomposition taking place quite rapidly f My experiments 
In this connection are mentioned later 

A A Jullen | has shown that different samples of pyrlle show s differ 
enee In their reaction with bromine vapor His esperlmenis constated in 
exposing finely ground pyrite to the action of bromine vapor at the tern 

•Compare A A. Julian Decomposition of PyrUs 1 m V Y Aaad Set Vats 11 
sndlv 

t Blum Pnvkmorplum ISIS pp IB IIP 

JB MsanJer Bgt «A Jfrt p BOB 

| A A Julies Am S Y And, Set Vol Ir pp 181 1W. 
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perature of the air for twelve hours Tbe residue wm extracted with 
dilute H,SO ( , which removed the Iron rendered soluble (bromide), and 
the Iron was then delermloed In this solution The percentage oflion 
that had dissolved varied from 2 48 to 18 SO per cent, although all sam¬ 
ples tested are described as pyrlie He also tried the action »( broinlno 
In aqueous solution, hut the reaction was too rapid to give any compara¬ 
tive results. 

Much more Important are the results obtained In the oxidation of these 
minerals by the electric current as conducted by Prof Edgar F. Smith,* 
and It was the remarkable results that were then obtained that Induced 
me to oonllnuo the aludy of the comparative reactions of these two min¬ 
erals Smith found that a current which would completely oxidize the 
aulpbnr In marcasite in a given time would oxidize less than half of the 
sulphur In pyrltu In the same time This remaining sulphur was held 
very tenaciously, thnngh the mineral was subjected to more powciful cur¬ 
rents and longer continued action than In the cave of marcasite or pyrrho- 
tlle. Finally, by adding an equal quantity of CuO, and using a mote 
poweifbl current, all ot the contained sulphur waB oxidized Previous 
to the addition of CuO but 21 or 22 per cent of the sulphur was oxidized 
In concluding the article aliove rofeued to the author questions whetlior 
the crystalline form alone can make till* difference In the action of the 
two minerals when under the Influence of the cuireut 

The two samples of pyrlie and marcasite that I selected for the follow¬ 
ing study were chosen after considerable examination of material as being 
typical of the two forms of FeS, The pyille was from the hematite 
mines of Elba. It Is exceptionally pure and free ftom decomposition or 
tarnish Before deckling on U finally piece* were ground snd polished 
and then examined under the microscope with powers ranging hum 50 to 
200 diameters. In order to see If It contained any enclosuie* or varied la 
texture It was perfectly homogeneous and showed no enclosures It 
took a high polish The crystal* Bhowed the comblnatlou of octahedron 
and pentagonal dodecahedron O + *g-. Some of the crystals were coated 
In places with scales of hematite, but this was all carefully removed In 
breaking np material for experiment. The color was bright brass-yellow, 
the specific gravity was determined as 5 179. The marcasite was from the 
sine mines of the Subcarbonlferous of Joplin, Jasper oounty, Mo, finely 
crystallised In polysynthetlo twlnnlngs. The freshly broken crystals show 
a greenish yellow oolnr, almost white, but they tarnish readily with bluish 
or brownish oolora. Ho gsogne was present, everything dissolving com¬ 
pletely In nitric acid. This marcasite was examined with the microscope In 
the same way as the pyrite j It did not take such e high polish on eooount of 
a fibrous structure, but no foreign matter was found with a power of 200 
diameters. Its color was uniform throughout, showing that no pyrlie 
was present. The speolllo gravity u determined was 4 844. 

In preparing material for experiment only sufficient was ground for lrn- 

•Jatr. FntuUM Out, Vol cm pp. lK-!6t 
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mediate uu to avoid any chance of ondatton of the ground material 
the stock sam pi in of the two minerals broken to nm size were kept in 
stoppered bottles The grinding of materul was continued os long is 
grit appeared but no bolting was resoitcd to 

As the experiments of Prof Smith on oxidation by the electric current 
showed such remarkablo results my first experiments were on oxidation 
As an oxi bring agent potassium permanganate (KMnO,) wax used sn 
eral strengths of which were tried for varying Inicrv limit tunc with oath 
mineral and the amount of xulphur oxidized to sulphuric a< id determine 1 
In the liquid by precipitating as banum sulphate the object was ti 
secure a complete serios of results which would show the omparativi 
rates of oxidation of the sulphur in the two minerals Neutral aqueous 
solutions of the potasamm permnngmaie wore used and the strengths 
of solution employed were r Jj normal one per cent throe pel rent mil 
five per cent the periods of oxidation blinding over one two tluet 
four and five hours and the entire senes being pci formed at ordinaii 
temperatures and at 10Q0 As duplicate determinations were m ide in llic 
majority ot cases ([ made about 1 JO determinations of su phur as barium 
sulphate) this work consumed a laige amount of time and presented as 
full a study of some other reactions of the two minerals as h id been oug 
■ nail} Intended The following are the detailed descriptions of my pm 
crates and results 

Action or ,J a Normal Potassium Permanganate Soiation at 
Ordinary Tfmpkrature 

These oxidations were performed as follows Two tenths of a gram 
of the finely powdered mineral was placed in a Btoppered bottle < f about 
100 c c capacity then 50 c c of the permanganate solution added and 
the contents of the bottle violently shaken to break up lump* This 
shaking was repeated about every fifteen minutes while tbo oxidation 
lasted The temperature of the room was at the same time recorded As 
stated, the oxidation was continued for one, two thiee four and five 
hours with each mineral making at least ten experiments necessary for 
each strength of solution After the solution had acted fhr the required 
lime it was rapidly filtered through asbestos with aid of the filler pump 
the filtrate transferred to a beaker 90 c e of concentratod hydrochloric 
add added, and the whole heated until all manganese was reduoed to 
manganous chloride If not loo told the solution was then dilated to 
about 800 c o and the snlphurio acid precipitated as barium sulphate 
When very acid, excess of hydrochloric acid was removed by evaporation 
or by adding ammonia, the ammonium chloride seeming to facilitate the 
precipitation. The preoipitata was washed with hot water and then 
weighed All precipitations were made at boiling temperature and di 
gested hot for at least two honra and th«n oold for at least twelve boars 
more before filtering The filtrates from most of tbo cold tests were re 
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duccd with metallic zinc and titrated with permanganate, but no Iron was 
found In Iho solution 

The (wo minerals did not present the same appearance when acted on 
liy the oxidant. Pyrlte retained Its color and seemed as pulverulent as 
when the permanganate was added, hut marcaslte Immediately on the 
addition of the reagent Ixjrame coaled with manganese dioxide, took on a 
brownish color, and showed a tendency to cake together and stick to the 
sides of the bottle, so that It was with difficulty dislodged This tendency 
of the marcaslte whs more marked with si ranger solutions of the perman¬ 
ganate and wns doubtless the cause of much of the irregularity that will 
he noticed In the results. The reason for this difference In action of the 
reagent on the two minerals will he discussed later on 

The percentages of sulphur oxidized In the two minerals by this method 
are shown In the following table, where all results that were obtained are 
recorded The figures show tho percentages of sulphur oxidized, calcu¬ 
lated on the basis of Fe8, equal to one hundred per cent. It will be noted 
that the four hour Oxidation of marcaslte shows a result that Is less thau 
tho two hour This was due to caking of the mineral against the walls of 
the bottle, which prevented much of It from oomlng In contact with the 
solution On the whole, this series was about the moat satisfactory of the 
cold experiments with KMn() 4 , the action of this dilute solution being 
less rapid and hence more even than that or the more concentrated solu¬ 
tions , naturally the action ceases with a certain dilution, and hence the 
four- and five-hour oxidations of pyrite are about equal. 


Tall* Shaving the Relative Oxidation of Sulphur in Pyrite and Sfareaeite 
by a N. Solution of KMn O t at it°. 


Mimral. 

1-Hot-B. 

2 Hot)* 

t-Hoia. 

4-Houa. 

t-Qodfe. 

Pyrlte with N solution 

KMuO ( . 


1.17 

1.88 

1.74 

1.79 

Marcaslte with N. solution 






KMnO... 

1.01 

1.80 

■" 

(198) 

2.88 


The curvoa formed by plotting those results on rectangular a Ordinates 
are ahown In Pin. xvil and xvlll. They are marked 23° M, for the maroaalte 
and 33° P, for the pyrlte. 


Action of 1 Pin Chit, Potassium Prrkanoanatr Solution at 
Ordinary Txmtcratuu. 

This and aleo the two following aeries were performed u described 
under T fa normal solution above. At least two siperlments won 
tried with each mineral In thia and the two following oold oxidation*, 
and whenever a result wu notably higher or lower than Its dnpll- 
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cate a third or fourth wax tiled The tendency of tho mairasite to cake 
noted In the prcvlout series became still mote marked heio and Is doubt 
lew the cause of one of the ft ur hour oxidations (marked by parenthesis) 
being notably lower than tho three hour Buck a result Is obvit usly 
Incorrect On the other hand the tcsult in the three hour column whit h 
is placed in parenthesis Is tho highest obtained This i\penmeni was 
made at the same time as the one showing 1 03 per cent but the room 
was very warm (20°) which may in part account for this high result It 
will be noticed that the oxidation of the pynte seems to Btop st the three 
hour trial those following showing no appreciable increase This Is woll 
seen In tho graphic representation of these oxidail ns (Pis \vn and will) 


Tibi* Shewing the Relative Oxidation of Sulphur m Pynte and Marta ite 
by a 1 rrr Cent Solution of KMnO k at tS° 




Pyritewilh 1 percent solution 
KMnO t cold 

Marcasite with 1 per cent solu 
lion KMnO, cold 


1 11 UR 

-Hoo. 

3 Ho R 

4 UOLK 

B H in 

1 78 

1 38 

1 81 

t 79 

t 70 

1 71 

1 47 

1 87 

100 

180 

1 18 

1 29 

1 03 

1 03 

2 01 

1 28 

1 13 

2 10 1 

(1 68) 

2 13 



(3 91 ) 

2 60 

2 00 


Action of 3 Per Curt Solution of Fotassiux Pkrmanoanati at 
Obdinart 1 kkpkra ruHB 

The conditions of this series of experiments aero the same as those 
of the last The Undenoy of ihe lesults to fluctuate instead of show 
Ing a gradual progreaalon Is now very marked One of the one hour 
pyrlte oxidations shows more sulphur oxidised than Is shown by any 
other Individual result of the series No explanation oan be offered for 
each a discrepancy as this On the other hand the high result shown In 
the three hour oxldatkm is qiilte easily explained by the marcasite bav 
Ing been little If any caked In this experiment The two low results of 
pyrlte three hour snd msrcsslte four hour oxidations are readily explica 
ble on the ground of caking of the material As the barium sulphate 
was often determined several days after the oxidation was completed It 
Is obvious that no reliable notes oould be made concerning the caking or 
non caking of the mineral In the permanganate With this strength of 
solution it Is evident, too, that the main action of tbs permanganate la 
complete at the end of one hoar, notably in thecas* of the marcasite and 
it la only when very vigorous agitation exposes fresh surfaces of the min 
•ral to the action of the KMnO, that any farther action can take place 
W* therefore see that marcasite In one hour gives np as much sulphur as 
In nve hour*, and this Is very graphically shown os PI xvil 

raw. Attn run m too xxxui 148 9 d wturera tons 10,1004 



232 






TabU Shotting the Relative Oxidation of 8*lphur in Pyrite and Hareatite 
by a 8 Per Cent Solution of Kl/nO, at tt° 




Pyrlte with 8 percent solution 
KMn0 4 cold 

B(arcasllcwlih8peroent solu¬ 
tion KMnO, cold 


l-Hotrs. 

1-Hour 

S-Hoos. 

S-Horn. 

VHour 

1.85 

• 2 23 

280 

8 47 

2 81 

(8 55) 

2 81 

(1.58) 

2 82 

228 

2 72 

2.17 

287 

288 

9 81 

287 

2 33 

(8.81) 

(180) 

2 77 


Action of 5 Peb Cent Solution of Potassium Pebvanoanate at 
Ordinary Tempeuatubk. 

In this series, u la the last, the action, as far os pyrlte was concerned, 
was practically complete at the expiration of the first Hour, but In the 
case of the marcaslte this point was not reached until probably the end of 
the second hoar, and, In (hot. In one case was progressive to the end 
But one very great discrepancy Is to be noted here In the three-hour col¬ 
umn with marcaslte The low result In the next column Is explained 
by caking. 


Table Shotting the Relative Oxidation of Sulphur in Pyrite and Martattie 
by a 6 Per OmA. Solution of KMn 0 , at tt° 


Mikkbal. 

1-Hour 

■2-Hour 

s-Hour. 

4-Horn 

ft-Haua. 

Pyrlte wlihS percent solution 
KMn0 4 cold. 

2 80 
815 

8 08 
8.15 

8.38 

8.38 

880 

9 70 
884 

Marcaslte with 5 percent solu¬ 
tion EMu 0 4 cold. 

8.10 

8.58 

806 

8.78 

888 
(5 88) 
8.77 

8.18 

(8.44) 

8 80 
4.17 


This series flnlshe# the experiments at ordinary temperatures. In all of 
them the action was comparatively slight, not exoeedln g at most 10 per cent, 
of the contained sulphur In ths mineral which would not be suffldenV lo 
show any marked difference between the two minerals as bearing on their 
constitution, If the constitution which seems to be Indicated by subse¬ 
quent experiments (to be presently described) Is the true one. 

The oxidations with potassium permanganate at a temperature of 100° 
were conducted by impending the Teasel containing the mineral and so¬ 
lution In boiling water. Both stoppered bottles and thin glass flasks 
dosed with perforated corks were used for this series of experiments. 
The water wee kept oontlnnally boiling end the bottles or flasks were Im¬ 
mersed deep enough to cover that portion of them containing the per¬ 
manganate. Six or eight oxidations wen made at one operation. The 
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permanganate solution alter it had acted tbe rcquu ed time aas treated 
as In tbe experiments conducted at 01 it in ary ten pcratureadcacnbod above 
Much more active oxidation look placo at this temperature (100 ) but 
ihe tendency of the mineral to rake together was much moic maikcd 
and now this took place with pyrite as well as with marcasite Mt reover 
the deposition of manganese di \lde In every case was now \ory gnat 
causing often a stoppage of tin xl luion until it could bo dislodged As 
these oxidation experiments had already occupied much tin e ouly one 
trial was now made at each concentration if coluLmn for each hour fn m 
one to five unless as before marked diecri paucles occuned when l» 
or more trials a ere made 1 lie series of icsults are hence not so rcgului 
as thev would have been bad more trials been made these irrcguluillks 
arising from the difficulties that have been mentioned as well as from the 
fact that the dilute solutions soon l ecamo exhausted and lliatall s luilons 
auflered some evaporation but some more than others causing Irregular 
strength with the same solution Nevertheless the results agree In kit d 
with those ohtamid at ordinary temperature hut lifler wi lely in legi e 
When as at ordinary temper iture the greatest amount of sulphur xid r 1 
in marcasite by the five hour trial with o per cent periuangan no wis-t 17 
per cent at 100° this became 18 80 per cent or about four limos as much 

Action of Nohmal Potassium Pebmavqanate bOiUTiox at 100 
Tbe results given In the following table show perhaps more strongly than 
either of the other series of experiments at 100 the effect of the different 
disturbing causes that have been mentioned It especially shows the 
effector caking of the pyrite which now came in as an Important dls 
turblng factor Tbe result of this caking is shown in the three and four 
hour results with pyrite both being vory low Marcasite on tbe other 
band Invariably caked and stuck to tbe bottom of the bottle but aa this 
was a constant source of error In this cose the results show a gradual and 
fairly even increase Irregular results with marcasite were now largelv 
conditioned by the evaporation of the solution or hy the fket of whether 
the mineral was evenly caked over the Inner surface of tbe vessel or con 
oentrated In spota The result of this latter way of caking will be better 
teen In some of the subsequent series of experiments 


TabU Shoving ih» Relates Ondntim of Sulphur w Pj/nU aud Martante 
by « Tie Formal Solution of KMnO t at 100V O 


If ureal 

1 Hoes 

2 HOI I 

8H.CB 

«H us 

5-Hck n 

Pyrite with Af N KMu0 4 at 
100° 0 . 

406 

4 78 

886 

1 901 

604 

Marcasite with An N KMnO* 
at 100° O . . 

817 

8 84 

8 76 

668 

6 61 
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Action of 1 Par Cbnt. Potassium Pbrnanqanatb Solution at 100° 
The mulla of the oxidation shown In this series ere chiefly remarkable aa 
still flirther Illustrating the action of Ihe solution on the caked material, 
aaahown in the four- and five-hour trials with pyrite and the four-hoor 
trial with marcaslte This latter shows, too, the effect of having the 
caked mineral massed in one spot. With this exception, the maronslie 
oxidations are progressive and fairly uniform (the two honr trial falls 
somewhat below what it doubtless should be), but the pyrite shows a 
sharp fall In the four- and five hour trials. The cause of this has been 
Indicated. That the concentration of the solution by evaporation caused 
an Increase In the action seems to be Indicated by the result of the five, 
hour maTCasIte oxidation, but Ibis Is much more strongly msrked In the 
9 per cent, series lu the case of pynte, which will be referred to later on 


Table Shotting the Rotative Oxidation of Sulphur in Pyrite and Marcaeite 
by a 1 Per Cent Solution of Kh/nO, at 100P. 



at 100° 0. 


The average results or this series of oxidations were very good, with the 
exception of two members or the series—the marcaslte live-hour trial and 
the pyrite three-honr This latter was repeated, bat with a similar low 
result. Leaving these two ont of aoconnt, the average results show a 
very fklrly even rate of progression, which have been brought ont In the 
diagram (PI xvli) It Is evident from an Inspection of the following table 
that the marcaslte oxidations of the tear- and flve-hoar trials were arretted 
by some disturbing Influence. 


Table Showing the Relative Oxidation if Sulphur in Pyrite and Marcaeite 
by a S Per Cent. Solution if RMnO t at 100° O. 


Mmuk 

1-Boca. 

2-Hotra. 

a Boca. 

4-Booa. 

s-Hoca. 

Pyrite with 8 per oent. KMnO. 
at 100O 0. 

9 89 
(T.01) 

5.77 

7.89 

8.81 

8.18 

10.78 

11.08 

Haromslte with 8 per oent 
KMnO, at 10QP 0. 

0-93 

9.80 

(187) 

7.97 

9.48 

1 

9.80 

703 
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Action or a 1 Pan Cxhr Potassium Pehm\novnate Soiutioi» 

AT 100° C 

Tills series was decidedly the most satisfactory of the eipeiitnents cod 
ducted at 100° sod with the eiceptlon of the two hour oxidations in case 
of each mineral shows a remarkably regular increase iu the oxidation of 
the sulphur It illustrates too iu the case of the pynte the effect of the 
concentration of the solution due to evaporation This causes a mire 
rapid rise in the results after three hours action and notably between 
four and five hours This rise Is not so will seen from the table as fre m 
the plot of the results given in PI ami Here this using of the cum niter 
three hoars is very marked as contrasted with the curve of the marcusile 
oxidations 

Table Shomng the ltd ttice On lotion of Sulphur in Pynle and Mareaute 
by of Ptr Cent Solution of KUnO t KXP 


JHoci j SlloiK I MtOIl 

r — 

11 86 14 #8 


D Ho 

18 27 


14 85 I 10 80 


The graphic representation of the rate of oxidation of sulphur In these 
two minerals Is plotted from the following tablet the first ot which shows 
the average amounts of oxidation of sulphur compiled from the several 
■mall tables already given In this compilation I have omitted a few of 
the results given In parentheses In the small tables as they are evidently 
incorrect and would vitiate the averages On the other band I have slm 
ply retained the parentheses ot the small tables In certain oaaea where but 
on* result was obtained Ths second table also compiled from the sev 
eral small tablet shows for the experiments at ordinary temperature the 
result or selecting wherever possible such Individual determinations as 
■how a progressive Increase In the oxidation In this way more regular 
series of results tre obtained Inssmuch as the variations are so marked 
this method of selecting results teems Justified atleastforobtalnlng acorn 
partson of iho relative rates ot oxldeilou of tbs sulphur in the two min 
orals The results of Table I ere plotted In PI xvll end those of Tmble II In 
Pi xviu. 



236 


[Miy 18 , 


I TabU Shotting Average Relative Oxidation of Sulphur in Pyrite and 
Jfarcaette by Solution* of Khfn 0, at 33° and at 100°. See PI xvll 


Pyrlte tJv 001,1 

Marcaalie T N cold. 

Pyi lte 1 per cent cold ... 
Marcaalte 1 percent cold. 
Pyrite 8 per cent, cold . 
Maroaelte 8 per cent cold. 
Pyrite 0 per cent, oold 
Marcaalte 0 per < ent cold 
Pyrlle T J ff N 100° . . 

Marcaalte T J„ N 100° .. 
Pyrite 1 per cent. 100° . . 

Marcaalte 1 per cent. 100°. . 
Pyrite 8 per cent 100° . 
Marcaalte 8 per cent. 100° . 
Pyrite 5 per cent 100° . . 

Marcaalte 5 per cent 100° . 


1 17 
1 8-1 
(1 48) 
1.81 1 

3 37 
3.35 
8 00 
8 41 

4 73 
8.84 
008 


3 00* 
8.80* 
3 87* 
8 77 
3 80* 
8 80 
8 70 
8.88 
8 50 
0 81* 
0.43 
0 85 
18 37 


1 74 
( 1 . 88 ) 
1 83 
3.83* 
355 
3 88* 
3 80 
8 18 
304 

5 08 

6 11 
7.40 

10 78 
080 

11 80 
14.85 


94° P, 
89° M, 
3i°P, 
23° M j 
34° P, 
33° M, 
38° P, 
38°M 4 
100° P. 
100PM, 
100° P, 

, .... 100°M, 
n.oe loo° p, 

(7.55) 100° M, 
100° P 4 
10OJ M, 


II Tabu Shotting SeUoUtl Retulti of the Oxidation of Sulphur in Pgriie 
and MareattU by Solution* of SMn O t at 33° See Pi xvlll. 


Miens l. 

1-lIOt R 

2-lloVR 

8-Uoiih 

4-Hona Js-Hopb 1 O’* PL 

Pyrite N. cold. 

Marcaalte T J r N. cold 
Pyrite 1 per cent- cold .. 
Marcaalte 1 per cent cold 
Pyrite 8 per cent, cold 
Marcaalte 8 percent, cold 
Pyrite 5 per cent, cold .. 
Marcaalte 5 per cent, oold 


.78 

107 

(1.71) 

1.10 

(105) 

W 

3.53 

1 17 

1 80 
1.41 

1 82 
8.81 
888 
8.08 
8.00 

1 88 
304 

1 85 

1 08 
980 

9.87 

8.88 
889 

1 74 
(195) 
1.00 
1.05 

( S.S‘ 

as 

(179) 

388 

180 

3 16 

3 81 

9 88 
8.84 
4.17 

28° P, 
92° M . 
32° P, 
83° M, 
23° P. 
83° M. 
89° P. 
33° M, 


In plotting from Iheee tablet a vertical acale of one-half Inch per one per 
cent, of eulphnr oxidised and a horizontal scale of lUree-quarteri Inch 
j>er hour of oxidation have been employed. Wherever there was a drop 
In the molts the gap baa been bridged over by the main carve, that mak¬ 
ing the curves as nearly as possible progressive, bat the drop has been 
plotted Id fine doited Unes. On examining these carves the points as to 
the relative rates of oxidation that have been mentioned are shown very 
graphically, the carve of the marcaalte oxidation rising In each caee above 
the corresponding one of pyrite, bat both showing a similar fbrm. Ot 
these curves the rfo normal eolation cold and the 5 per cent, eolation hot 
• Obtained by omitting discordant molts. 
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are the most regular No very marked difference In the Tate or oxidation 
ia brought oat by this scries of experiments, the amount of sulphur oxi¬ 
dized never having reached the critical point In pyilte, as shown by Prof. 
Smith’s oxidations with the current already described This point at 
which the rate of oxidation of sulphur In pyrlte suffers a change was 
found by Prof. Smith to be between 91 and 33 per cent from the results 
of a very large aeries of current oxidations * The explanation for this 
being the critical point In the oxidation of pyrlte will be given In tho dis 
ousslon ot Its constitution The experiments with permanganate oxida¬ 
tion simply show then that up to Dear this point (the highest point reached 
In the pyrlte oxidation was nearly IS per cent ) the relative rates of oxi¬ 
dation of the two minerals do not differ widely from each other, but that 
maroaslte oxidizes somewhat Taster than pyrlte Tills is simply what has 
been long known and recognized In regard lu atmospheric weathering 

As will be seen when tho ooDSlIlutlon of these minerals Is considered, 
marcaslte cannot have a critical point In regard to oxidation ol Its sulphur 

The experiments thus far described had lor their object tbe removal of 
sulphur. On tbe other band, a number of ways of attacking the Iron 
were tried and with more Interesting lesults In thuse trials reagents 
were selected which would attack tbe Iron more energetically than tbe 
sulphur. Among these may be classed tbe experiments of Bulublllty in 
acids 

llydrochlorio add (hot or cold, concentrated or dilute) has little action 
on these minerals. Pyrlte was treated for one hour with boiling concen- 
trated RC1, of specific gravliy 1 20 In covered beakers and showed In tbe 
solution only S 08 per cent of iron out of 48 87 per cent. Marcaslte, 
treated In the same way, gave an identical result. Similar expedmunts 
at the ordinary temperature were tried with both minerals, by digesting 
lor three days with excess of concentrated hydrochlorio acid and with 
excess ot 9HC1 + 8 8,0, but even after three days the action was very 
slight In both cases, Pyrlte gave with both concentrated and dilute add 
the same result—a solution of 1 Ot per cent, of Iron Marcaslte gave 
almost Identical results. The concentrated hydrochlorio add solution 
showed 1.01 per oenb of Iron, tbe dilute solution l.bB per cent. No evo¬ 
lution of hydrogen sulphide was detected by lead paper In eltber^ase 
Concentrated sulphuric add at boiling temperature decomposes both 
minerals, with evolution of sul|>hur dioxide and the separation of sulphur, 
bat the action Is very slow snd seems to take place more readily wltb 
pyrlte than with marcaslte. Pyrlte digested with concentrated sulplinrlo 
add at bulling tetnperalare for one hour showed 14.81 per cent, of the 
Iron dissolved, but marcaslte under like conditions was only attackvd In 
one hour to the extent of 19 T7 per oejg f. of Iron. Trials were also made In 
the odd, bat did not differ msterisBjr from the results obtained with HC1 

Mm Important results wore obtained by conffndlng dried hydrochloric 



238 




acid gas over the minerals at an elevated temperature. In these trial*, 
0 9 grant of the mineral wu placed In a porcelain boat and heated In a 
glow tube In a strong stream of the gas The sulphur In the senei of 
experiments at the lower temperature wu collected by passing the gas 
through bulbs containing Br + HC), at the higher temperatures, the 
residue In the boat wu analyzed and the sulphur lost estimated by differ 
enoe. In the experiments at low temperature the entire tube wu exposrd 
to a temperature of 310°, u determined by thermometer The HC1 was 
passed over In a strong stream for one hour The action at this tempera¬ 
ture wu slight, the results obtained do not, however, show the entire 
amount of sulphur removed, u some remained In the cool end of the 
tube, (hum the dissociation of the hydrogen sulphide As the action was 
so slight, no attempt wu made to collect sod estimate tills sulphur 
remaining In the tube In the bromine and hydrochloric acid solution 
wu found sulphur as follows 

Pyrlte at 310° In current of HC1 («) . 0M 

44 *• •< (A).0 03 

Marcaslte at 310° In current of HC1 (a).0 77 

■■ “ •• •' (6) .0 50 

More marked retails were obtained by Increasing the temperature 
Similarly conducted experiments were carried oat at 810° and 833°, the 
time of heating ranging from uno to three and one half hours. The tem 
perature of 810° was graded by keeping It between the melting points of 
NaHBO, HjO (300°) and NaNO, (818°), the higher temperature Wu 
between the lut 818° and the melting point of KCIO, (884°) After the 
HC1 hod been passed lor a sufficient length of time, the tube wu allowed 
to coot (with the gas current continued until cold) and then the remain¬ 
ing sulphur estimated by oxidizing the oontents of the boat with nitric 
acid and potassium chlorate and precipitating and weighing u BaSO t 
The amount found, subtracted from 83.83 %, gave the lues of sulphur. 
In this case the tesulis obtained by oxidation were reversed, the pyrlte 
lost more sulphur than the maroutte. This 1* an expression of the fact that 
the hydrochlorfa acid gas (or Its contained Cl) acts more vigoiously on 
the Iron of pyrlte than on that of marcaalte. The results of the reaction 
were In each case fhn-oos chloride In the boat end free sulphur In the 
tube, the latter from dissociation of the hydrogen sulphide. Ko ferric 
chloride wu seen In the tube, except a trace with the pyrlte. Booh min¬ 
ers) was heated fbr one hoar st 810° In a current of the gas and showed 
loss of sulphur u follows i 

Pyrlte heated at 810° for 1 boor In HC1, sulphur lost.10 78 

Marcaslte 44 *• « ■■ . 7.19 

About the mme relative amounts were lost on heating for throe and 
ona half boars at 839°. The results thus obtained were as follows; 
Pyrlte heated at 898° for ty boon In H01, sulphur loot.... 17.18 
Marcaslte 44 •• 41 44 ...» 10.70 
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Besides those two experiments pynte was heated Tor one hour ht a red 
heat In a stream of the gas A oopious sublimate of fi-mus clil ride uas 
found In the lube with a trace of ferric chloride and sulphur This lime 
the lues was 40 47 per cent of sulphur It seems evident from these 
experiments that as abovestated the Iron In pynte is In a condition that Is 
more readily acted on by hydrochloric acid than is the iron in ms reunite 
It will bepr ved that tbe Iron in marcasite is all ferrous while pan of that 
in pynte Is feme and this Is probably the explanation of the above phe 
noracnon All of the Iron In each case described above would form fm 
roue chloride (FeCl,) on account of ihe reducing action of the hydrogen 
sulphide formed Under the conditions of the above experiments the 
cnliaal point developed In the oxidation of pynte a as not reached but It 
ta not likely that It exist* with this reagent or if there be a critical point 
it la not 21 percent Tbe th mght suggested Itself to me that perhaps 
some sulphur would be lost m pyrile if it were healed to 829° In a neutral 
atmosphere and that this might account for the dlderance shown in the 
loss of sulphur in the two minerals This proved not to be the case 
Pynte heeled In this way In an atmosphere of nitrogen gave no appre 
dable loss after one hour at a temperature of 829° 

Instead of hydrochloric acid g is the sell in was tried of ammonlnm 
chloride at temperatures up to 889° and In an atmosphere of nitrogen 
Under theee conditions the sulphur was combined as ammonium sulphide 
probably and did not exert each a reducing action on the iron These 
experiments were conducted as folluws 0 3 gram of the finely pulverized 
mineral was mixed with 0 9 gram dry ammonium ohl >rtde and introduced 
(la a porcelain boat) Into a glass tube Test samples or NaHd0 4 H,0 
and KOIO, in sealed lubes were used to regulate the temperature All 
air was displaced in tbe tube by nlirogen and a slow ourreni of nitrogen 
passed through the tube before heating Under these conditions with 
marcasite sulphur and ammonium sulphide were it and sublimed In tbe 
tube along with ammonium chloride and In the boat there was loupd 
much ferrous ohlorids without any ferrio chloride bat In the ossa of the 
pyrlte there was formed a large proportion of ferrio chloride which sub 
limed on the tube towards the 4ml of the operation The heating was 
conducted slowly in each case and continued until all ammonium abloride 
was sublimed hem the boat, the temperature or 829° not being exceeded 
daring this time ihe entire operation lasted about twenty fire mlnutee 
In each case Three trials of each mineral wen made and with the same 
twit in each Oise, with ma recalls only ferrous ohlonde was found in the 
boat and no Iron <n the tuba, pyrlte alwpxt 8*** nuoh ferrio ohlonde and 
little Atrroos The amounts of sulphur removed an probably not very 
significant , they shewed the following retails 

Pyrlte heated with Hfl 4 Cl lcet sulf&v (<*) •• .. 7 01 

.* '■ (41 . . 710 

Vsnaahe “ *• " (•)*.. 0 00 

MOO AH SB. noMM too iam 140 In rsiBTar gun 10,1804 
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The Important point broaght oat In then experiment! is that pyrlte 
contains a large amount of ferric iron, while In marcasite the Iron appar 
enily exists In the ferrous oondltlon Borne reducing action might how 
ever hare taken place due to the sulphides formed The condition of 
the iron In the chlorides found In the boat and tube wsa very carefully 
tested by several reagents In each case and there can be no doubt as to 
the correctness of the results as stated above J 

The decomposition of the sulphides by metallic salts seemed to oiler 
some hope of being productive of reaults that would show In a qnantlta 
live way the exact amounts of ferrous or ferric iron that are present lu 
these two minerals In this line, the action of gold chloride silver 
nitrate and silver sulphate were tried In a qualitative way with both min 
erals Of these the first gavo a ready decomposition with both and 
produced both ferrous and ferric sells in each case The silver nitrate 
gave a similar result Sllvsr sulphate soled very slowly and without any 
definite results 

The action of oopper sulphate In neutral solution and under praiaure 
was tried with very remarkable results At tbs ordinary temperature 
and pressure the solution of this sail has little effect on either mineral, 
and the same is true of the solution at a boiling temperature bnt under 
pressure the reaction s complete The experiment was conducted as 
follows 0 9 gram of the finely pulverised mineral was Introduced Into a 
■tout glass tube and 00 o o of a 10 percent solution of the salt CoSO, 
SH,0 added the air displaced with a pinch or NaOO, and a drop or two 
of H,BO, (dilute) and a heavy seal made on the tube The tubes oon 
talcing the two minerals were heated for alx hours In an untoclave 
to a temperature of about 200° The contents of the tubes were band 
to contain no traces of undeoompoaed mineral but there was a black, 
more or less floccnlent precipitate in lu plaoe This proved to be copper 
sulphide The solution had not altered appreciably In appearanoe The 
liquid rontenis of the tube were In eaoh case transferred to a flask pre¬ 
viously filled with CO, and with 10 o.c. dilute sulphuric add In the hot 
tom, the tube then nnsed with water and the amount of ferrous iron 
present titrated with fleshly standardised potassium psrmsnganate In 
the case of marcasite this gave 16 o c RMnO, solution (this was two- or 
three tenths of a cubic centimeter too much, on account of the difficulty 
in catching the end reaction) To correct this for the iron In the copper 
sulphate, a blank of SO o a On80, solution, the same as used above with 
10 e e dilute sulphuric aold, was titrated with the permanganate, giving 
0 S c c reduction The flsetor of the permanganate was 0094 gm T« for 
lie Making the correction for the reduction of SO o a On90, solution, 
this gives 47 98 per cent of Iron la eolation at against 46 67, the theoreti¬ 
cal amount In FeS, No doubt If the end reaction had been more exact 
there would have been a stfli closer correspondence In the result, 

The tube containing the pyrtte wee tresttd In exactly the mme meaner, 
end gave e reduction of perineaganau of 8 6 c.c This time the end 
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motion wti sharp and exact Calculating the above to Iron (after male 
Ing correction for CuSO,) this gives 8 81 per cent of feirous iron In 
pjrlte Aathe total iron la 48 67 tlila corresponds D 19 09 percent of 
the Iron In the mineral or almost exactly one filth These experiments 
demonstrate In a positive manner the condition of the Iron in the two 
minerals and even show the exact amounts of each oondltlon of the 
iron ferrous and ferric * 

That marcasite should hence be more readily decomposed by oxidtllon 
than pyrite seems fully explained by the foregoing Investigations as It 
constats of Fe 8, an unsotumted compound 1 n this compound sulphur 
must link to sulphur or the compound have nnsaturated bon Is and 
hence any element which woold attack the sulphur would break up the 
compound On the other hand the Iron Is hold to the sulphur by ns full 
number of bonds and any substance that has an affinity for iron could 
not so readily attack It In thla condition This wtnld be true whether 
ferrous Iron be considered here as Fe, with a valence of four or aa Fe 
That marcasite Is Fe 9, Is also Indicated by Its oxidation in the air Into 
FeSO, mainly Under these same conditions It will be noted that pyrite 
forms both ferrous and feme compiunds aa FeSO, but mpeh more 
Fe,0, (OH), and free sulphur Marcasite however when decomposed 
by water under pressure (in nature) forms much ltmonlte also this being 
due no doubt to the oxidation being effected under preasure Tills con 
sUlullon explains also the fact that the oxidation of marcasite Is contlnu 
ous and oomplete as shown by the current oxidations It will be shows 
also that this constitution of pyrite that has been made out explaloa (tally 
Its action with the ourrent That marcaaile is unsaturated u also Indl 
axled by the (set that It has not been made artificially or at any rate posl 
lively Identified in any of the artificial FeS, that has thus far boifo made 
If marcasite be a persulphide as its formula would seem to indicate for a 
ferrous compound none of the methods detailed above for maklhg FeS, 
would be applicable In Its case unless perhaps the method of Devllle 
might produce It All of the other methods would probably produce 
forrio lion at least In large part and the resulting product would be 
pyrite w 

The formula for pyrite derived from my investigations snd expressing 
the relation of the two conditions of the Iron In the simplest ysy Is 
4 F#*8, Fs 8, This formula Is also^orne out by what we know or the 
formation of pyrite aa given In the early part of this paper and by suoh 
experiments aa I have made on hi decomposition u well is the (hot above 
alluded to that It, In oxidising (a^ejpare, does not form much ferrous 
compounds bat mainly ferric And It alto explains the foot that U is more 
‘stable aa regards any element attacking Its sulphur for It Is most prpbsble 
that all the ariphur of the Fe"B, In foe formula Is linked to Iron I would 
propose the following structural formula not as as pre s sin g tbs exact oon 
■tttoUon of the compound, for of that w* know notking but as an 

elhtos tsteue here teen aeeflnasd by ssperisMts madedurtnt tbs past rati hi this 
laboratory and art r* pclttfesd. A 
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expression of the ooodltloo of the Iron In the molecule end a* embodying 
In a quantitative way the result of my Investigation! Into Its constitution 
It will lie noticed that the sulphur of the Fe 8, Is made to link entirely 
with Iron 


8 



B—Fe< 

8 


Structural formula of pyrlte Fe \ 

X 8~Fe< B 



If forrlo Iron be considered is Fe> T —Fei> It Is only necessary to connect 
the ferric Fe atoms with bonds but It seems to me that ferric iron Is more 
likely Fe"' and at any rate this Is the simplest way to regard it A very 
striking proof of the correctness of the Idea expressed in this structural 
formula that Fe"8, In pyrlte has its sulphur all linked to Iron Is afforded 
In the experiments on oxidation of the mineral by means of the electric 
current as detailed above It will be recalled that the amount thus 
oxidised was between SI and 89 per oent Now If two molecules of FeS, 
be split off from the above formula, say those linked by sulphur to sulphur 
there would remain a saturated compound much more difficult to deoom 
poee (theoretically) than lha pyrlte molecule llluatrated and the amount 
of aulphur thus removed would be by calculation 91 89 per cent This 
action could be thus Illustrated 







8 

8 —Fe< 

decomposed 


I 

by the current 

Fo< 6 i 


would give 

s re<| 

» 

8 

1 



Of 


t Ue Street oral formula Is only intended to re pr ae ret the 
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probable relation* of the atom* In the molecule and the probability that 
the Fe"S, 1* entirely (aturated 

B 

A structural formula for marcaslte might be given a* Fo^ and this 

really expresses oar entire knowledge of it* conitltatlnn It may be any 
polymer of this, for being unsaturated it should be capable of forming 
polymer* 

I much regret that want of time has compelled me to discontinue these 
latter Investigations Into the decomposibllity of these minerals by solutions 
of metallic salt* under pressure, u it seems to open up a way for the study 
of many other sulphides and would doublleaa be productive of moat valua 
ble results Besides this it would probably adduce additional proof of the 
correctness of my formulas for these minerals as glveu above 

Ackbowledomut 

I take this occasion to express my sense of gratitude to Prof Edgar F 
Smith, who suggested the work to me and who by his constant encourage 
ment and ready advice has greatly furthered Its prosecution Many of the 
experiments acre made at hi* luggeauop, and no doubt the success of the 
work u largely dne to him 


Note* on the OtUology of A g riot hit rut Lndy (Athoixyz O AW) 

By W B Scott, College of Sou Jtrtty, Pnneeton 

{Read before (A* American PhQoiophical Society, May 18, 1894 ) 

Leidy described this genu* more than forty year* ago, and yet In spite 
of the repeated explorations of ih* White River and John Day beds. It In* 
hitherto been known only from the ekull In 1883, Osborn and Wortman 
published, under the name of Artionyz, an account of an extraordinary 
hind foot, whloh, with a typical artlodaclyl tarsus, possesses Bvo digits and 
very large claw like ungual phalanges The author* named refer 
Artioi if* to the Ancylopoda on account of the resemblance of It* phalange* 
to those of OhaUcothemun An examination of the type ipeolmon of the 
supposed new genua led me to believe that ft represented the bind foot of 
Agnochttrut (see Osborn’s Bite qf the Mammalia in North America, p 44, 
■epamtlm) Thu conclusion wee founded upon the tact that the tarsus 
is not only artlodeotyl, bit characteristically oreodoat In structure and 
‘that certain features of the skull and dentition of Agriocharee Indicated 
that It most be an exceedingly aberjjfot member of the oreodont group 
Mr. J B Hatcher, curator of ^vertebrate paleontology In the Prince- 
toe Museum, h|t just sent me from the While 'Elver bad lands of South 
Dakota three fragment*^ it&etons of Agriocharut, associated with 
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teeth, the examination of which has yielded some very sorprising 
result*. Not only Is the con|ccture confirmed that Artiongx and Agrio- 
chant* are lynonymous names, bat also that the forelimb which I de¬ 
scribed asT Mctonyx dakoUnti* (Proe Acad Nat. Bci, Phils, 1808, p 
800) probably belongs to some nearly allied form Agriochant* has thus 
almost as many synonyms as Chalwth*rium, and as in that animal Its 
various parts hare been referred to no less than three mammalian orders, 
the head to the artlodactyls, the fore foot to the creodonte and the hind 
foot to the Ancylopoda 

There preliminary notes will deal only with some of 
the more salient features of structure, leaving a com- 
plete account of the skeleton for another occasion. 
Beside the three parts of skeletons already mentioned, 
the material at present available consists of the fore 
leg and part of manus, lacking ungual phalanges, of 
the specimen described as f i/tionyz da to Unit* (Mu¬ 
seum No. 10402), and a second very similar specimen 
collected last summer by Mr Hatcher (No. 10000). 

The skull of Agriochant* departs very little (torn 
that of the oreodonts, even those features In which it 
differs from the White River members of that family, 
such as the open orbit and (probably) the absence of 
the lachrymal pit, bolng shared by Protor*odon of the 
Uinta Eocene. 

The dentition displays the preeminently character¬ 
istic feature of the oreodonts in the conversion of the 
interior canine into a functional Incisor, while p 1 
assumes the form and foncllon of the canine In other 
respects the dentition is widely different from that of 
the oreodonts. Briefly staled, these differences are as 
follows: (1) Ths redaction of tbs npper Incisor*; 
(9) the molsrlform pattern, more or leas onmplets, of 
p. 4 In both Jaws; (8) the structure of the molars, 
which closely resemble those of Ngopolamut, though 
lacking the protoconule in the upper series. These 
differences Induced Leldy to refer Agriochant* to a 
fkmfly distinct from, but allied to the oreodonts. 

The proximal and of tbs radios is almost exactly 
ta L Left ulna ^ that of Orcodon ; It la transversely extended, oc- 
■at n4tm of A. copying the whole width of ths humeral trochlea and 
wqfwf Must dm. antero posteriorly oomp r es se d. Ths proportions of ths 
i^suicai atooaioA three facets are slightly different from thee# 

dnnrt -^ of Orvodon, the outer one being relatively narrower 

and the pH for the Intercondylar ridge of the humerus 
larger and deeper. This applies, however, only to thp large specie* 
from the upper bads; in A, mttfim the cuneepcndeace of this por- 
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tlon of the reditu with that of Ortodon is complete The elm ft has a 
remarkably strong curvature forward (t t with the convexity In 
front) and la slender with trenevereely oval section broadening gi idually 
to the distal end while in Ortodon it continues slendei and expands sud 
denly into the inferior end The distal portion presents many more points 
of difference between the two genera tban doos the proxiuiil and lias In 
Agrtoehaiui quits a deceptively carnivore like appearance In the latter 
It Is more thickened transversely and less anteroposterlorly than in 
Ortodon tho scaphoid and lunar facets are leu distinctly separated and of 
different shape and there is no sulcus for the extensor tendons up n the 
anterior face of the bone I be ulna bu an olecranon shaped much like 
that of Ortodon and similarly grooved at the extremity but decidedly 
thicker and mire massive The Inner humeral facet forms m ils distal 
portion a remarkably prominent fl inng lip fur exceeding the correspond 
ing structure in Ortodon The shaft Is large throughout proxlmally It 
la trihedral but soon becomes much compressed laterally ar d resembles 
a nbln shape since the antoro posterior depth la retained Hie distal end 
is contracted to a narr iw and simply convex facet for the cuneiform 
Tho carpus Is very different from that of Ortodon A complete 
account of It cannot yet be given the only available specimens 
lacking the scaphoid and pisiform The lunar is moro like that of the 
Uinta genus Protortoion than that of 
the White River form Tbe special 
peculiarity of the lunar In the true oreo 
donls lies In lu tendency to move oxer 
upon the unciform and to make its 
contact with the magnum altogether 
lateral This tendency is already tie 
ginning In Protortodon and reaches Its 
culmination In Utrytochmnu and 
JfsryeAytM In AgnotAanu, on the 
other hand, this tendency Is ravened , 
the lunar rest* almost entirely upon 
(he magnum lu facet for which is fm * Putof l.ftmamuor,* 
broad and but slightly oblique The Nat rise The trapezium la Incorrectly 
anterior portion of ibis facet Is convex P 1 * 0 * “>« !" «»**<* *»«> tho 

becoming deeply oonvex behind The ^ being thaf tor the msphold 

unciform facet Is lateral rather than distal in front but towards the palmar 
aide the ondfurm extends beneath the lunar Tbe redial surfhei la like 
that of Ortodon, but does not deacondao low upon the dorsal face of the 
bone, and the palmar ponton does not present so much laterally The 
cuneiform la relatively large, proslmally it displays a broad ooncavfty for 
the ulna, while the distal fooe Is oetmpled by the large subcircular facet for 
tbe variform The pisiform facet U flat and notably small whereas in 
ftwte It to oonoave and occupies the whole palmar side of the bone 
The Uhpadnm to aomewhft of a surprise In ha shape and connections, It 
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l« a small nodular bonr, which li attached to (he acaphold and trapezoid, 
but hai no facet for a first metacarpal. In view of the fact, Indicated by 
Osborn and Wortman, and confirmed by one of the specimens received 
from Mr Hatcher, that a hallux was present In the pea, the absence of the 
pollex, which Is preserved In at least two oreodonts. Is decidedly unex¬ 
pected There Is reason to believe however that the pollex was retained 
In A twUquvo The trepeztld Is considerably larger than the magnum, 
especially Its dorsal portion , posteriorly It la excavated on the ulnar aide 
for the extension of the magnum The sutface for the scaphoid Is some¬ 
what warped , broad and proximal In front, narmworand obliquely lateral 
behind. The distal portion of thetrapcrold artlculatesonly with the second 
metacarpal. The magnum differs from that of Oreodon In several Im¬ 
portant respects. Its proximal surface la occupied principally by the 
lunar, the scaphoid being confined to a relatively narrow surface In front, 
though posteriorly the contact Is more considerable, and further the 
magnum has but a very amall facet for the second metacarpal The unci¬ 
form differs considerably from that of Oreodnr\. Anteriorly the lunar 
facet forms an excavation upon the radial aide of the bone, but posteriorly 
au almost cylindrical process extends beneath the lunar. The proximal 
surface, which In Oreodon la divided equnlly between the lunar rind cunei¬ 
form facets, Isoccnpiod almost entirely by the fhcet for the cuneiform. 
The articular surface for the fifth metacarpal differa fmm that of the last- 
named genua In Ita larger relative size and more distal position, and the 
posterior hook of the unciform la decidedly more massive. 

The metaoarpals are represented by the proximal and distal ends of the 
second and fourth and by the third complete. They display several signifi¬ 
cant differences from those or Oroodo a. As already mentioned the pollex 
was probably entirely absent and the other metacarpols are of more uni¬ 
form size, giving a more Isodsotyl form of man os than In Oreodon. The 
head of mo n Is slightly smaller than that of me. it, and baa a large con¬ 
cave facet lor the trapezoid and a very mlnnte one for the magnum. The 
shaft It more rounded and lias antero posteriorly compressed than la 
Oroodo*. The distal end la emodont rather than ungulate In appearance. 
This appearance la due to the great enlargement of the processes for 
attachment of the lateral ligaments, the more dlatlnct oonstriotton of the 
trochlea and Its almost spherical shape and to the greater prominence of the 
carlna. Mo in la the heaviest of the aeries ; It bears a large faost for the 
magnum, which Is convex antero-poatoriorly and eonotre transversely, 
and abuta against the unciform by a process which overlaps the head of 
mo. it | this process la, however, relatively smaller than In Oroodo*. 
Mo it requires no particular description j It Is rather smaller than mo. m 
and somewhat larger than mo. u. 

the phalanges are, at first sight, very different from those of O r eo d on, but 
a oarafol oompartaon shows Important resetsblaDoes, especially If the email 
(pedes, A. onttqmu, from the lower beds be co arid trad, in the proximal 
phalanx the following differences from Ortodo* may be oheerred i (I) 
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The proximal articular surface is more deeply roncare and more 
oblique to ibe 1< ng axle of the bone presenting iloraally as well as pro&i 
mally (8) The dis¬ 
tal trochlea la less 
depressed more 
deeply notched and 
extends farther upon 
the palmar side In 
the sco md phalanx 
the dono palmar di 
ameter la relatively B Finds get r n n*it of nan i Same I dl It al 
much greater and the uUgs land n l Ha 

transverse diameter less than in Ortodon The median ridge of the prox 
Imal trochlea Is much more prominent nod the lateral concavities of this 
surface more deeply excavated The dl«tal articular fleet la much more 
extensive especially upon the pilmitr side and more deeply nolched 
in the middle line The ungual Is compressed and farms a Urge claw 
quite uullke the slender pointed hoof of Ortodon though the d (Terence is 
hardly s fundamental one The fioet for the second phalanx Is much 
greater in the dirao palmar direction and allows a more extended move 
ment of Ihe two bones up n each other The mutual relations of the 
three phalanges Is quite different In Ihe two genera In AguotAarvt the 
arrangement K much like wliat is found In OhaUcotktrwm 

The tibia differs in several Important respects from that of Ortodon 
The proximal end Is carnivorous rather than ungulate in appearance 
Thla Is due partly to the fl itnessof the condyles and their slighter obliquity 
from before backward but especially to the small prominence of the 
onemltl crest which th >ugb broad and massive U much lowst than Id 
Ortodon and henoe the proximal porll in of the tlbU has a decidedly 
■mailer antero posterior diameter than In that genus Ihe spine U also 
less conspicuous The dlvtal end Is remarkable for the great sixe of the 
Internal malleolus which U very long and has an articular facet for the 
astragalus upon Its free end 

The tanas has already bee* fullv described by Osborn and Wortmsu 
It M requisite here, there ftire only to call attention to the differences 
which obtain between the various species of Agnothant* as welj si be 
tween tbe letter genus and Ortodon + In the absence of teeth it cannot 
yet be determined whether the specimen described by Osborn end Wort 
men should be referred to any of Leldy « species and therefore foftba pur 
poaea of tbe present comparison, tbepsme A gavdryt 0 and W will be 
retained A aaftgvni Irom the Ortodon beds differs from A gaudryi la 
the following paniculate (1) Tbe sfke is somewhat smaller (2) All the 
elements of the tarsus are reUtivelw blgher and narrower (8) There Is 
Jam difference la ills betwsen the Internal and external ooodylee or the 
astragalus end the letter Ja separated by e pinch w*der interval from Ihe 
foMdal fkoat (4) Tks^plt Air the Internal malleolus Is muph lira deeply 

MM skis return soc xxxui 145 fl v pSixtxd <n» lfl 1894 
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Incited (S) The flbuler ficet of tbe calceneum It higher end more 
oblique, but leet extended snlero-poaterlorly (8) The celoeneel licet of 
the cuboid it relatively brooder, while that Tor the utragalui It narrower 
Unfortunately the oompound cuneiform la loat from the tpeclment of 
A antkjwu and the only navicular pieterved It too much Injured for com- 
parlton 

The taraui of Agriockarut U fundamentally iltnllar to that of Oreoden, 
but with many algnlflcant difference* of detail. Comparing Q. euUnrtsoni 
with A antvjuu* the following devlatloni In the alruclure of the latter 
may be observed (1) All the Ureal bone* are much lower and broader. 
(9) The pit on the aitrag&lui fur the llbial malleolus la much deeper and 
the ridge separating the cuboid and navicular facet of thl* bone la decidedly 
more prominent (8) The sustentaculum of the catcaneum is much more 
atrongly developed and projecting. (4) The calcaneal facet descends 
lower upon the dorsal face of the cuboid ; tbe hook-like process on tbe 
plantar surface of the cuboid la veiy much more massive and the dtalal 
facet for the filth metaUnal leas distinctly separated from that for the 
fourth In A- gaudryi the plantar book of the navicular la greatly In¬ 
creased In breadth as compared with that of 0 culbtrttoni, and on the 
dlaul surface of the compound cuneiform the facets for tbe second and 
third metsUnsla lie in the same transverse plane, Instead of being at dif¬ 
ferent levels. In consequence or this arrangement tbe second metatarsal, 
which In Ortodon abuts against the llbial aide of the eclocunelform, la en¬ 
tirely excluded from that element Whether the same is true or A 
antiquu* cannot at present be determined. In one of the specimens of tbe 
latter species the entocunelform la preserved It la considerably wider 
than the same hone In Ortodon, and lias a distal licet for the flrat meta¬ 
tarsal, thus confirming Osborn and Wortman's observation as to tbe 
presence of a hallux In thla genua. A number of caudal vertebra show 
that Agrioekanu had a longer and more powerful tail than Onodon; In¬ 
deed, the tall Is quite aa well developed as In the larger cats, «. the 
leopard. I have elsewhere called attention to the curious character of the 
axle In this genua ( MorphologUeku Jakrbuck, Bd xvi, p. 801), The 
odontoid process has Urn characteristic shape found In the oreodonta; It is 
short and broad, with strongly oonvex ventral inrflaoe, nearly flat dortal 
surface, and rounded anterior margin. This process Is, therefore, neither 
conical nor spont-abaped, bat Intermediate between the two. The neural 
■pine, ou tbe other bud, ts entirely different from that of the onodonts 
rad forma a great hatchet-shaped plate, resembling carnivorous rather than 
ungulate structure. 

Tu Systematic Poemojr or AoEiocatmaca. 

Lsridy separated thla genua from the oreodonta, aa tbe type of a distinct 
thmlly, which he regards aaa “ peculiar and extinct fismlly of ruminants 
of tbe mart aberrant character, but allied to the O r— de al s.” GUI united 
the two telll**, giving to AirUckmnu sub family rank, an example Wikis 
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*u followed by Cope and by myself Osborn and Wort man referred 
their genus Artionyx to the Ancylopoda with Oh ihcothxnut i construct 
ing a new suborder the Artlonycbia for Its reception While much re 
mains to be learned regarding Agrtoefurrui some inferences from tho 
facts of structure described In (he preceding pages are reasonal ly clear 
In the first place I cannot agree with Osborn and Wortman In rcmivlng 
Oils genus altogether from the Artiodaclylaand assigning It to the Ancylo 
pods Such a removal Implies that all of the artlodactyl features of 
structure have been independently acquired and this Is highly lmprob ible 
I have It Is true repeatedly Insisted upon the reality and frequency of 
parallelism in development but It Is very essy to push this d >ctnne to 
unwarranted extremes Among mammals at least no such extreme case 
of this mode of evolution is known as would include the skull dentition 
llmbe carpus and tarsus and In fact everything but the phalanges Tho 
only evidence which could Justify suoh a conclusion would be the finding 
of a succession of species by whtoh the Independent origin of the two 
groups could be traced out step by step The agreement of Agnoehcnvt 
with Ohalxcothenum is of the slightest and moat superficial character con 
listing only in the fact that both genera have claws But the ungual 
phalanges are of a very different pattern In the two genera and it is surely 
the less dangerous horn of the dilemma to conclude that Ibis single corro 
spondence Is due to parallelism rather thah that the numerous and Irn 
porta cl characters In which Agrtoehartu agrees with the artlodacty Is are 
the result of such a process 

But a difficulty arises here Is not the distinction between hoof and claw 
a fundamental one established long before the artiodactyls had arisen? 
To answer this question with any certainly would require a much more 
exact knowledge or the genesis of both kinds of phalanx th#n we at 
present possets but there Is much reason to believe that while tho ungu 
late and ungulcalate types of mammals are radically dlalinot yet the dts 
Unction does not rest, as the name* Imply, upon the character of the un 
goals At all events both hoof and claw an found In olosely allied 
genera as for example among the rodent* oreodonts and edentates 
These examples are It Is trust all found among the unguioulates but there 
la no a prtort reason for assuming that a similar diversity among tbe ungu 
lates may not occur That It Is rare In the latter group Is doubtless due to 
the foot that ungulates almost uniformly employ the foot only for purpose* 
of locomotion and Indeed It Is difficult to conjecture what the fupcUon or 
such foot as those of Agnoefum and OhalwtkeHum may have been In 
view of all the characteristic arUodemyl structures which Agrtotkanu 
displays one can hardly escape tbs conclusion that In this case tbe transl 
lion from hoof to claw bas actually taken place and that this genus Is tbe 
culmlnatton of e series of ebema^gMlodactyls In the second place it is 
obvious that Lsldy a ssperatlon of Agruekanu from the OrteddnMa Is 
entirely proper A more obscure problem Is to determine tbe rokUonahlp 
between the two femlUav and to this end It will be ntt-BUTy to briefly 
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recapitulate their resemblances and difference! Agrioehanu reaemblea 
(he oreodonta In the following point! : (1) The aknll atrnctura of llie two 
fmnlllei n cloeely alike and the Uinta genua Trotortodon hardly differ* at 
all In thla respect from Agriceharut (3) The eery charaoterlatlc oreodont 
feature! of the canlmform lint lower premolar and lodalform canine are re¬ 
peated In AgnoeAarus (8) The atlaa and the peculiar odontoid proceaa 
of the axla are similar In both group* (4) The elbow Joint In the oreo- 
donls Is, as la well known, very exceptional among ungulates and all lta 
peculiarities are repealed In somewhat exaggerated form In Agrioehanu. 
(9) The tarsus Is oreodont In almost every particular, and Is curiously 
paralleled In many details by that of the Loup Fork genus Mtrycothmrut. 
It should be remembered In this oonnecllon that In A antiquu * the tanius 
deviates loss from the oreodont type than does that of the later and larger 
A gaudrgi, and Is In fact intermediate between the two. This Is slgnlfl- 
cent, became ln*the long continued existence of the Ortodontidm from the 
Uinta to the Loup Fork, there Is relatively little change In the tarsus, 
while each successive genua displays Its own particular modification ol the 
carpus (A) The phalanges, except the nnguali, differ relatively Utile In 
the two groups and are manifestly of the same ty pe. (7) The articulations 
of the metapodlals are similar. 

The moat Important res peels In which AgrioeAarui differs from the 
oreodonta are as follows (1) The patiern of the molar teeth U very dla 
tlnct, but this gap, eapeolally as regards the lower teeth, la to some extent 
bridged by Protonodoii or the Uinta Eocene, which shows that the two 
hinds of molar may well have been derived from a single type. (9) The 
distal end of the radius Is oreodont, rather than ungulate In character. (8) 
In Agrloeharut the carpus differ* decidedly from that of the White River 
oreodont*, both In the shape and In the connections of Its parts, the dis¬ 
placement being In opposite direction!. Here again Protonodon tend* to 
connect the two extremes and displays a type of oarpua not far removed 
from that whleh may have given rise to both. (4) The position of the 
phalanges with reference to the metapodlals and to each other Is quite 
different (9) Much the moat remarkable difference between the two 
groups la the presence of daws In AgriotAarut, while the oredoou have 
boo Ik. (9) Though the large Agrioehanu species from the uppermost 
White River beds haa no pollex, there Is reason to believe that It waa 
present In the earlier and smaller A. mtUgwu. (7) A striking difference 
In the knee-Jolut la observable between AgrtoeAanu and the oreodonta, 
which indicates that la the former the leg was itmlghter, while the proxi¬ 
mal end of the tibia and distal and of the fcmnr hare quite the appearedoe 
of the Hue pans In the Carnivora, (6) All the element* of the tareus 
are lower and broader, the astragalus has a deep pit for the In tarsal 
malleolus and a hallux Is present. The latter has not bees found In any 
oreodont. (9) Another caralroroas feature fa AgrtnAonu la the shape 
aaraned by the neural eplne of the axla. 

In brief, the dentition and skeleton of AgrUeAonu ahow a large sum- 
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ber of cIom correspondences with the oreod mil and especially in Ihoie 
particulars in which that group HITers from other artiodactyl f iniilies On 
the other hand them are significant dev atlons from the oreod nts wl ich 
are to be found more particularly In the structures correlated with the 
cunoue change In foot structure It seems on the whole highly probable 
that the two lamUles are not distantly related especially if the somewhat 
Intermediate character of Proioreodo* be considered 

The conclusion to which the available evidence leads Is then that 
Agrioehcmu is the last term In a succession of species which f rm a 
curiously specialized offihoot of the Oreo lonttda Its d vergences from 
that fhmlly being principally the results of a change In the fund ns vnd 
usee of the feet The separation of the two senes was pnbal ly already 
established In the Uinta Eocene fir in spite of Us somewhat lntirmod ate 
charaoler Protoreodon can be a forerunner only of the treodonls The 
Brldgor bods may be expected to yield the common ancestor of the two 
series and this animal will probably tnrn out to be a pentadmclyl form 
with buno solenodont denial >□ and qulnquetuberculale upper molars the 
unpaired lobe In the anterior half of the crown As E have elsewhere 
suggested this hypothetical form may have been already found In the I in 
perfectly known Belohyue 

The likeness of the Agriochwrut molars to those of Byopotamut has 
often been noticed and the Inference drawn that these two genera we a In 
some manner more or less closely related Mr Hatcher writes me that 
he has lately found feet of Byopotamut which suggest the same affinities 
Until this material has been carefhlly studied it will be the put of pru 
deuce not to prejudge the queetlon 


Thru Bare MetXedi far i\a Detection, cf Forgery 
By Dr Pernfor Prater 

{Bead before (At Amenta* PMoecpkual Society May 11 1994 ) 

I wish to put on record three new methods which I have applied sue 
oeeefully for the purpose of detecting frauds In written documents 
The first enables one to determine with comparative ease whloti of two 
oroasing Ink Hue* was made first, and oonslsU In observing the cross 
lng by a leus of low power (tour or fire diameters) at a very oblique 
angle If a light ink line be made over a darker one the appearance to 
the eye when viewing the ereeelDjg perpendicularly to the plane of the 
papa wOl be that the darker line Is superposed The reason of this is 
that Ink line* an quite transparent and the darker line Is seen through 
the lighter one and seem# to make one continuous line with Its two HmM 
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across the Intersection When the paper ti Inclined however but few 
of the rays of light which reaoh the eye by reflexion from the intersection 
traveree and loee rayi by abeorptlon from both Ink Dime bnt the greater 
number penetrate only the upper Ink and do not inffer absorption by 
the lower 

The second Is a method of Judging whether or not two lines havo been 
made with the same Ink and consists In passing ovei each In snooesston 
prisms of red yellow or bine glass (or two of these) and noting the nmn 
ber of millimeters through whloh It Is necessary to move each prism 
from the position where its thin edge la In contact with the mark to be 
Judged to that where tbe color Is extinguished and the line is black The 
prism is pushed horlrontally over the Ink mark oonttnually adding to the 
thickness of the colored glass over the latter When the line appears 
quite black the distance in mm over whloh the prism has been pushed 
Is read off and compared with tbe number of mm which the other line 
requires to attain the same result If the Inks have the same colors these 
Teautls must agree 

Third method In 1836 I read before the Society a paper on the nae of 
composite photography f >r the purpose of establishing the type of an 
Individual s writing and especially tbe signature Since then tbe mechanl 
cal difficulties In the way have been greatly lessened and the method has 
given most valuable result! In cases before various courts But there 
are many occasions where It cannot be employed for one reason or an 
other and In such cases I have derlted a system of measurement and 
tabulation which accomplishes by flgurea what oomposite photography 
established automatically by form The older method may be called the 
graphic average of the handwriting and the later the numerical average 
The advantage of the former la that It lakes Into account at once all tba 
elements or character while the latter can deal only with comparatively 
few bnt In spite of this the results attained have been very (ntereating 

By the system here alluded to a given number of heights breadths and 
angles of letters and apaoea between them and between words are 
selected and measured In a large number of undisputed signatures The 
same elements are than measured In the signature In dispute The aver 
ages or all the elements In the genuine series Is then compared with the 
latter and their agreement or disagreement will generally lend to a oor* 
rant Judgment as to the genuineness of the disputed signature 

This method bis given saceesaful results In a direction which extends 
the original Idea to a study of guided hands and it has been poMible 
to extract from the oolumns of measurements, proofs of the existence of 
obaraeteristios of each of the separata handwritings 



Stated Meeting, May 4, 1894. 

Mr. Ingham in the Chair. 

Minutes of preceding meeting read. 

Letters of envoy were received from the Survey of India 
Department, Calcutta; K. Sochsische Gesellachaft der Wisseu- 
Bchaften, Leipsig, Saxony; Faculty dea Sciences, Marseilles, 
France; Mrs. Carvill Lewis, L«radon, Eng. 

Letters of acknowledgment were received from the Royal 
Society of New South Wales, Sydney (142); Imperial Acad¬ 
emy of Sciences, Physical Central Observatory, Russian Chemi¬ 
cal Society, Library of the Ministry of Marine, Prof. Serge Niki¬ 
tin, St Petersburg, Russia (142), K. Vetenskaps Akademiens 
Bibleotek, Statistika Central Byran, Stockholm, Sweden 
(142); Maatsohappij van Nederlandache Letterkunde, Leiden, 
Z. Holland (142); Bibliotheque R. de Belgique, Bruxelles 
(140, 141); Redaction der NcUurwittemchaftlichen Wochen- 
echrxft, Berlin, Pruseia (14 L); R. Acoademia dei Linoei, 
Rome, Italy (142); Biblioth&que Uni versitaire, Lyon, France 
(180-135); Mercantile Library, Philadelphia (186); Mr. Evfcr- 
ard F. im Thurn, Georgetown, British Guiana (141). 

Letters of acknowledgment (144) were received froifa the En¬ 
gineers' Club, Franklin Institute, University of Pennsylvania, 
Mercantile Library, Pennsylvania Historical Sooiety, Free Li¬ 
brary of Philadelphia, Academy of Natural Sciences, Wagner 
Free Institute, Numismatic and Antiquarian Sooiety, Gen. I. 
J. Wistar, Admiral Macau ley, Profs. E. D. Cope, H. D. Greg¬ 
ory, Lewis M. Haupt, H. 7. Hilpreoht, J. P. Lesley, James 
MaoAliater, Drs. John Ashhurst, Jr., J. Solis Cohen, Pereifor 
Fraser, W. W. Keen, Mortis Longstreth, John Msmhall, 
Charles A. Oliver, 0. N. Peirce, W. S. W. Buschenberger, 
Q. Olay Trnmboll, W. H. Wahl, Mean*. R. L. Ashhurst, R. 
Meade Baohe, Patterson DuBois, Jacob B. Eokfeldt, Robert F. 
Field, EL Y. d'lnrillier, W. IF. Jefferia, Franklin Platt, Theo¬ 
dore D. Rand, Louis Yoftlon, J. M Wilson, Ellis Yaraall, 
Philadelphia ; Mr. Leber S. Thompson, Pottsville, Pa.; Rev. P. 
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A. Muhlenberg, Reading, Pa.; Rev. G. W. Anderson, Rose- 
mont, Pa.; Dr. W. H. Appleton, Swarthmore, Pa.; Dr. John 
Cnrwen, Warren, Pa.; Mr. Philip P. Sharpies, West Chester, 
Pa.; Wyoming Historical and Geological Sooiety, Wilkes- 
barre, Pa.; Maryland Institute for the Promotion of the 
Meohanio Arts, Enoch Pratt Free Library, Baltimore, Md.; 
Journal of the U. S. Artillery, Fortress Monroe, Va.; Mr. 
Jedediah Hotchkiss, Staunton, Va.; Leander McCormick Ob¬ 
servatory, Library of the University of Virginia, Prof. J. W. 
Mallet, University of Virginia; Agricultural Experiment 
Station, Experiment, Ga.; Georgia Historical Society, Savan¬ 
nah ; Michigan State Library, Lansing; Athenasum, Columbus, 
Tenn.; Dr. Robert Peter, Lexington, Ky.; Prof. E. W. Clay- 
pole, Akron, 0.; University of Cincinnati, Sooiety of Natural 
History, Cincinnati Observatory, Cincinnati, O.; Oberlin Col¬ 
lege, Oberhn, O.; Purdue Experiment Station, La Fayette, 
Iod.; Prof. G. W. Hough, Evanston, Ill.; State Historical 
Sooiety of Wisconsin, Wisconsin Academy of Soienoe, Arts 
and Letters, Madison. 

Accessions to the Library were reported from Prof. N. A. 
Cobb, Sydney, Australia; Great Trigonometrical Survey of 
India, Dehra Dun; Etat Independant du Congo, Brussels, Bel¬ 
gium ; Musfe Naturelle de Hongrie, Budapest; K. Akademie 
der Wiasensohaften, Vienna, Austria; Gesellschaft fttr An¬ 
thropologic, Etbnologie und Urgesohiohte, Berlin, Prussia; 
Naturwiasensohaftliohe Verein, Bremen, Germany; Schlesisoho 
Botanisohe Tausoh-Verein, Breslau, Prussia; Prof. August 
Tisohner, Leipzig, Saxony; Geographisohe Gesellschaft, Bern, 
Switzerland ; Soci&d Vaudoise des Sciences Naturalise, Lau¬ 
sanne, Switzerland; Sooidtd Francaise de Physique, Paris, 
France; Mrs. Oarvill Lewis, London, Eng.; Geological Sooiety, 
Glasgow, Scotland; Canadian Institute, Toronto, Canada; 
American Statistical Association, Prof. Alexander Macfarlaoe, 
Boston, Mia.; Prof. 0. L. Doolittle, Salem, Maa.; Agrloul- 
taral Experiment Station, Newark, N. J.; Academy of Natu¬ 
ral Soknoes, Mercantile Library, Mr. FredeHck Prime, Phila¬ 
delphia ; Office of tha Chief o£ Engineer*, U. S. Department 
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of Agriculture, Anthropological Society, U. S. Fish Commis¬ 
sion, Census Office, Washington, D. C.; Liok Observatory, 
Mt. Hamilton, Cal.; Iowa Masonio Library, Cedar Rapids; 
Geological Survey, Des Moines, la.; Deutsche WiBsonsohaft- 
liche Verein, Santiago de Chile, Sooiedad de Ingenieroa, 
Puebla, Mex. 

Mr. Henry Carey Baird, in the following letter, presented 
to the Society, on behalf of the contributors, a handsome por¬ 
trait of George Ord, a former Vice-President of the Society: 

To THE PeMTDBKT Of THE AjfEHtCAK PHILOSOPHICAL BOOIKTT 

Mr. Prtiidtnt :—The pleasant duty has devolved on me, on behalf of a 
number of members of the Society, subscribers, of presenting to the So 
elety a portrait of the late George Ord 

This portrait has been copied by Ur. T. Henry Smith from the original 
by John Nagle, painted In 1829, the property of the Academy of Natural 
Sciences, to the courtesy of the officers of which institution wo are in¬ 
debted for permission to make this copy 

Mr. Ord was an eminent Philadelphian, having been born here in 1781, 
and died here January 24, 18M. He was elected a member of this Society 
October 17, 1817, was Secretary 1820-1827 and also in 1880, Vice Presi¬ 
dent 1883-1880. Librarian 1842-1848, Treasurer 1842-1847, Councilor 
1888. Prom 1831 to 1838 he was President of the Academy of Natural 
SoUnoee. He was also a fellow of the Llnnean Society of London. 

He was an Intimate friend of the naturalist Alexander Wilson, and was 
his companion In many of his ornithological expeditions. After Wilson’s 
death. In 1818, Mr. Ord (Completed the eighth volume of Wilson’s OmUA 
otogf (Philadelphia, 1814) In 1820 he prepared a new edition of the 
last three volumes, and In 1828 published his Lift of Wilton. In 1884 be 
wrote the Memoir* of Tkomat Sag, and In 1849 a Memoir of UharUt A. 
Lmttur. While his special department was that of natural history and 
especially ornithology, his labors ss a lexicographer were Important, hav¬ 
ing aided la editing Johnson’s Dictionary, and having contributed valu¬ 
able matter to tbe dictionary of Nosh Webber. 

It seams eminently fitting that e portrait of this distinguished member 
of the Society should adorn the walls of Ha hall, and It Is hoped that this 
bithful reproduction of Nagle's admirable plot are may be thought worthy 
of the subject. 

Philadelphia, May 4, ISM. Hum Caret Baird. 

The letter vu ordered spread on tbe minutes with the list 
of donors. 

paoo. ausb. rauM. eoo. mm fl».J o. pbi*vmd sues IS, ISM 
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Dr. Morris moved a vote of thanks to the donors, which 
was adopted. 

Committees on “ Membership ” and the “ Memorial Dinner” 
reported progress. 

A letter was received from Mr. Ben. D. Peter, Lexington, 
Ky., announcing the death of his father, Dr. Robert Peter, 
April 26, 1804, eet. 89. 

Obituary notice of George de Bonneville Keim was read by 
Dr. Brinton. 

Mr. Bache read his views on “ The Dynamics of Boxing.” 

Nomination No. 1278 was read. 

Mr. Prime moved and Dr. Brinton seconded the following 
resolution: 

BttoUtd, That J. Sergeant Price, the Treasurer of the American Philo¬ 
sophical Society, 1» hereby authorized and directed to cait the vote to 
which the corporation li entitled aa a policy holder and contributor of 
“ The Philadelphia Contributlonablp for the Insurance of Homes from 
Lose by Fire," at any election for Direct ora and Treasurer of the corpora¬ 
tion last named, to serve for the year ending the second Monday of April, 
1808, and to vote on any questions that may arise at the meeting at which 
the said election Is held. 

The resolution was unanimously adopted. 

And the Society was adjourned by the presiding member. 


Stated Meeting, May 18, 1894- 
President Fbalby in the Ohair. 

Col. Henry DuPont, a newly eleoted member, was presented 
to the Chair, and took his seat. 

Mindies of meeting May 4th read. 

Correspondence was submitted as follows: 

Letters of envoy were received from the Institnt Egyptien, 
Cairo; Geological Survey of India, Calcutta; K. K, Astro- 
nomisch-meteorologisohe Observatorinm, Trieet, Austria; Uni- 
verstf de Lyon, Lyon, Franoe; Royal Statistical Society, 



IBM] 


257 


London, Eng.; Direction Qtfnfrale de Statistique, La Plato, 
S. A. 

Letters of acknowledgment were received from the Royal 
Mint, Melbourne, Australia (189, 140); Acaddmie Hongroise 
dea Sciences, Budapest (186, 180, 187); Schweizensche 
Naturforschende Gesellsohaft, Bern, Switzerland (142); Prof. 
Giovanni Capellini, Bologna, Italy (142), R. Academia di 
Soienze, Letters ed Arti, Padua, Italy (142); Univermtd de 
Lyon, Lyon, France (180-189, 141), 

Letters of acknowledgment (144) were received from the 
Geological Survey Department, Dr. Alfred R. C. Selwyn, 
Ottawa, Canada; Literary and Histonoal Society, Laval Uni¬ 
versity, Hon. J. M. LeMoine, Quebec, Canada; Canadian In¬ 
stitute, Toronto ; Society of Natural History, Portland, Me.; 
Dartmouth College, Prof. Charles II. Hitchcock, Hanover, 
N. H.; Vermont Historical Society, Montpelier; Rhode Island 
Historical Society, Providence; Franklin Society, Providenoe, 
R. I.; Boston Society of Natural History, Massachusetts His¬ 
torical. Society, Pnbho Library, Mr. Robert 0. Winthrop, 
Boston, Mass.; Museum of Comparative Zbology, Mr. Robert 

N. Toppan, Prof. J. D. Whitney, Dr. Justin Winsor, Cambridge, 
Mass.; Free Public Library, New Bedford, Mass.; Essex Insti¬ 
tute, Salem, Mass.; American Antiquarian Society, Worcester, 
Maas.; Mr. George F. Dunning, Farmington, Conn.; Connec¬ 
ticut Historical Society, Hartford; Yale University, Profs. 

O. 0. Marsh, W. D. Whitney, New Haven, Conn.; Agri¬ 
cultural Experiment Station, Storm, Conn.; State Library, 
Prof. James Hall, Albany, N. Y.; Buffalo Library, Buffalo, 
N. Y.; Prof. Edward North, Clinton, N. Y.; Prof. J..M. 
Hart, Ithaoa, N. Y.; Columbia College, N. Y. Academy of 
Medicine, N. Y. Historical Society, American Moseom, of 
Natural History, N. Y. Hospital Library, Prof. Joel A. Allen, 
Hon. Charles P. Daly, Dr. Daniel Draper, New York, N. Y. ; 
Yaaar Brothers' Institute, Poughkeepsie, N. Y.; Geological 
Society of America, Rochester^ N. Y.; Prof. W. Le Conte 
Stevens, Troy, N, Y.; Oneida Historical Society, Utioa, N. Y.; 
Free Public Library, Jersey City, N. J.; Pro£ Robert W. 
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Rogers, Madison, N. J.; New Jersey Historical Society, New¬ 
ark, N. J.; Profs. W. Henry Green, Charles W. Shields, 
C. A. Young, Princeton, N. J.; Dr. Charles B. Dudley, Altoona, 
Pa.; Dr. Robert H. Alison, Ardmore, Pa.; Prof. M. H. Boyt>, 
Coopersburg, Pa.; Hon. Kckley B. Coxe, Drifton, Pa.; Dr. 
Traill Green, Prof. J. W. Moore, Rev. Thomas C. Porter, 
Easton, Pa, Mr. Andrew S. McCreath, Harrisburg, Pa.; 
Haverford College, Prof. Lyman B. Hall, Haverford, Pa.; 
Mr. John Fulton, Johnstown, Pa.; Linnean Society, Lancas¬ 
ter, Pa.; Prof. F. A. Genth, Jr., LanBdowne, Pa.; Mr. P. F. 
Rothermel, Linfleld, Pa.; Hon. James T. Mitchell, Prof. 
Albert A. Smyth, Philadelphia ; Philosophical Society, West 
OheBter, Pa., Col. n. A. DuPont, Wilmington, Del.; U. S. 
Geological Survey, Surgeon-General's Office, U. S. Coast and 
Geodetic Survey, Smithsonian Institution, Catholic University, 
U. S. Weather Bureau, Drs. J. S. Billings, W. J. Hoffman, 
Col. Garrick Mallery, Prof. Charles A. Sohott, Mr. William 
B. Taylor, Washington, D. 0.; University of Tennessee, 
Knoxville • Texas Academy of Science, Austin; University of 
California, Prof. Joseph Le Conte, Berkeley, Cal.; Lick Ob¬ 
servatory, Mt. Hamilton, Cal.; Prof. George Davidson, San 
Franoisco, CaL; Academy of Natural Soienoes, Davenport, la.; 
State Historical Society, Iowa City, la.; Kansas University 
Quarterly, Lawrence; Nebraska State Historical Society, 
Agricultural Experiment Station, Lincoln, Neb.; State Agri¬ 
cultural College, Fort Collins, Colo.; Academy of Science, 
Taooma, Wash.; University of Wyoming, Laramie; Oollege 
of Agriculture, Las Cruoes, New Mexico. 

Letters of acknowledgment for Certificate of Membership 
were reoeived from Dr. Samuel A. Green, Boston, Mass.; 
Prof. J. M. Hoppin, New Haven, Conn. ; Gen. Isaao J. Wis- 
tar, Philadelphia. 

Accessions to the Library were reported from the Geologi¬ 
cal Survey of India, Calcutta; R. Aooademia degli Agiati, 
Boveredo, Tyrol; Osaervatorio Astronomic© Meteorologioo, 
Tries t, Illyria; University de Lyon, Franoe; Sod&y de Gto- 
graphic, Toulouse, France; Royal Inetitution, London, Eng.; 



Amerioan Oriental Society, New Haven, Conn.; Historical 
Society, Buffalo, N. Y.; Oneida Historical Society, Utica, 
N. Y.; Zoological Society, Editor of tbe Naturalist's Leisure 
Hour , Indian Bights’ Association, Editors of the International 
Journal of Ethics , Prof. E. D. Cope, Dr. Charles A. Oliver, 
Philadelphia; University of Michigan, Ann Arbor; Observe- 
torio Meteorologioo Central de Xnlapa, Mexico; Bureau d’Ex- 
ohanges Intemationaux de Publications de la Bepubliquu 
Oriental del’Uruguay, Montevideo; Agricultural Experiment 
Stations, Fayetteville, Ark.; Li Fayette, Ind.; Brookings, 
S. Dak.; Tucson, Aria. 

A photograph was received from the Yorkshire Geological 
and Polytechnic Society, Halifax, Eng, of Mr. James W. 
Davis, Honorary Secretary. 

Council met, and adjourned without business. 

The President appointed Dr. Buschenberger, who accepted, 
to prepare an obituary of Dr. W. Y. Keating. 

Mr. Price moved, and Dr. Ttuschenberger seconded the mo¬ 
tion, to postpone the election of members until next regular 
time for election, on aooount of small attendance owing to 
very stormy weather. 

Mr. Lyman read his paper on 11 Some New Bed Hop zona.” 

Dr. Frazer followed with remarks on his own work in the 
same horizons as illustrated in Adams, York, Lancaster and 
Cumberland counties in tbe State. 

Prof. Cope read by title a paper from Prof. Scott entitled 
u Notes on the Osteology of Agriochasras Leidy;” also a paper 
entitled “ On the Lungs of the Ophidia,” by himself. 

Prof. Barker read a communication entitled, “ Comparative 
Study of the Chemical Behavior of Pynte and Maroasite," 
by Amos Peaslee Brown. 

Dr. Frazer indicated his method of deteotiog forgeries iu 
documents aud handwriting. 

And the meeting was adjourned by the President. 
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‘MERICAN PHILOSOPHICAL SOCIETY 

HLB AT PIILADILPHIA ME PROIdTING US1FCL KNOWLEDGE 

Voij XXXIII Joit TO Diouui 1801 No 146 


/Slated Meeting September 7 1894 
President Mr Fbalst in the Chair 

The death of Lord Coleridge, Chief Ju«tioe of England was 
announced 

Mr Lyman read the following correction of a statement 
made by Dr Frazer in the last number of the Proceedings 

In the last 1 sue of the Proceedings V 1 xxxili p 010 Tot urlut 
meeting May 18 1894 Dr Penilbr Fraser make* public a wl < Uy mil 
taken impression In regard to my poilllon end It fluenee In tl e Statu Geo 
logical Surrey So fkr from being lie quasi director I hare nerer eren 
had the honor of being strictly speaking a regularly employed salaried 
Assistant Geologist or the Surrey but hare only done contraoi work for 
it and hare nerer had anything whaterer to do directly or indirectly 
by authority or by adrloe In reaponaibillty or In consultation with Hie 
management or control of any part of the work of the Surrey except my 
own 

In writing out bit remarks he must hare beltared he had uttered 
them essentially as they an printed but anything In the least like so in 
exact s statement in that matter would hare been corrected at onoe 
Baxj Smith Liyas 

Mr Pnme spoke of the gold regions of South Africa 

Pending nominations 1278,1274, 1276 to 1861 (inclusive) 
irei* read 

And the Society waa adjourned by the President 
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Stated Meeting , September SI, 1894- 
President, Mr. Fbilkt, in the Chair. 


Correspondence was submitted as follows: 

Letters acknowledging the receipt of diploma from Dr 
Isaao Roberta, Crowborougb, Sussex, England, and Hon. 
Robert E. Pattiaon, Harrisburg, Pennsylvania. 

A circular from the Royal Society of New South Wales, 
Sydney, in reference to prizes for 1894, 1895 and 1890. 

A circular from the PaliBographical Society of Australasia, 
Sydney, setting forth the objects of the Society. 

Communication from the Council of the Imperial Russian 
Geographical Society, in reference to the necessity of an Inter¬ 
national Agreement with regard to the publication of material 
contained in Naval Meteorological Journals. 

Circular from the Secretariat Gdndral de la Sooidtd de Geog¬ 
raphic de Toulouse, in reference to a decimal division of the 
day. 

Prospectus of the nature and objects of the Royal Institu¬ 
tion of Great Britain, London, England. 

A letter from N. Borovko, Odessa, Russia, in reference to 
the question of an international language. 

Letters of envoy were received from the Royal Society of 
New South Wales, Sydney; Mr. Edward Cousel, Melbourne, 
Australia; Geological Survey of India, Calcutta; Government 
Astronomer, Madras, India; Socidtd Imp. Mineralogique, 
Oomitd Geologique, Observatoire Physique Central, St. Peters¬ 
burg, Russia; Academia Romania, Bukarest; Universite R. 
de Norvhge, Christiania; Fondation de P. Teyler van der 
Holst, Harlem, N. Uolland; Maatsohappif der Nederlandscbe 
Letterkuude, Leiden, Z. Holland; K. Leopoldinisoh-Oaro- 
linische Deutsche Akadenrfe der Naturforeoher, Halle a. S., 
Prussia; Gesellsohaft nr Befb'rderucg der gesammten Natur- 
wisseoschaften, Marbqrg, Prussia; WUrtembergisobe Verein 
fUr Handelsgeographie, Stuttgart; Maade Galraet, Bureau of 
Longitudes, Socidtd Philologique, Paris, France; Zoological 



Society, Royal Society, London Eng, Roy vl Dublin Society, 
Royal Irish Academy Dublin Ireland , Geological Society of 
America, Rochester, N Y, U S Naval Institute, Annapolis, 
Md , Musce de La Plata, La Plata, Argentine Republic, S A , 
Socidtd Scientifica du Club, Santiago, Instituto IisivO Geo 
grafleo Nacional, San Joa5 Central America 

Letters of acknowledgment were reoeivel from tbo Tihyo 
Library, Tokyo, Japan (Idl 140, 141), Linnean Society of 
N S Wales, Sydney (141), R Geographical Society (Queens 
land Braneh), Brisbane Queensland (l tl) Mr SimuelDaven 
port, Adelaide S Australia (141), Royal Society of Victom, 
Melbourne (141), Public Library, Wellington, N Z (137, 

188.141) , Societas pro Fauna et Flora Fennica Ilelsingtom 
Finland (1-42), Pliysieo Mathematical Society, Kasim, Russia 
(140, 141, 142), Tashkent Observatory, laslikent, ltu-sia 
(142), Prof Dr Japotus Steenstrup Copenhagen, Denmark 
(142), Biblioteca N C, Firenre, Italia (142), It Tstituto 
Lombardo di Science e Lcttere, Milan, Italy (L42), R Ac 
cademia d Soienze Lettere ed Aiti, Modena Italy (142) 
SocieU Afncana d Italia Naples Itily(L42), Piof Giuseppe 
Sergi, Roma, Italia (142), R Ooservatono dell Univer*itl, 
Turin, Italy (142), Marquis Antonio de Gregorio, Palermo, 
Sicily (141), Sooidtd R de Geograph e, Anverp, Belgique 
(138, 142), R Aooademia degli Agiati, Rovereto Tyrol (13% 

140.141) , Geaellsehalt fnr Erdkunde, Berlin, Prussia (142), 
Naturhistonsehe Verein, Bonn (141), Naturwi'-sensehaRliche 
Verein, Bremen, Germany (141), N iturforsehendeGesellMsliaft, 
Emden, Prussia (141), Naturlnst irische Gefellsehaft, Ilan 
over, Prussia (L89, 141), K Sternwarte, Leipzig, Saxony 
(141), Verein der Freunde der Naturge«chiehte, Mecklenburg, 
Germany (141), K Sternwarte, Munich, Bavaria (142), 
NaturwiaaenscbaPtlicbe Verein,Osnabrdok, Prussia (141,142), 
Bibliothdque Cantonale, Lausanne, Switzerland (142), Aca¬ 
demia de# Sciences et Belles Lettrep, Angers, France (141), 
Sooidtd LinneeDDe, Bordeaux (142), Socidtd d’Histoire et 
d’Arobaologie, ChaUm sar Saooe, France (142), Sooidtd des 
Sciences Natarelles et Archdologiquee de la Ore use, Gudret, 
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France (142); Biblioth£qae [Jniversitaire, Lyon, France (142); 
Faculty dea Soienoee, Marseille, France (114, 115, lid, and 
Catalogue, Parts i-iv); Sooidtd Franoaise de Physique, Souidtd 
de l'Histoire de France (144), Redaction de “ Cosmos ” (142, 
144), Mimstre des Travauz Publics (L88, 141), Compte de 
Charencey, M. Viotor Duruy (144), Profs. E. Levaaseur (142), 
K Masoart (142, 144), Gaston Maspero (142, 144), Ldon de 
Rosny (142), Marquis de Nadaillao (142), Paris, France. 

Letters ol acknowledgment (145) were received from Mr. 
Iloratio Hale, Clinton, Ontario; Bowdoin College Library, 
Brunswick, Me.; Society of Natural History, Portland, Me., 
Amherst College Library, Amherst, Mass ; Massachusetts 
Historical Society, Atbensum, Boston Society of Natural 
History, State Library of Massachusetts, Boston Public 
Library, Mr. Robert C. Winthrop, Boston, Mass.; Museum of 
Comparative Zoology, Profs. Alexander Agassiz, George L. 
Goodale, Mr. Robert N. Toppan, Dr. Justin Winsor, Cam¬ 
bridge, Mass.; Esbox Institute, Salem, Man.; Marine Biologi¬ 
cal Laboratory, Woods Hole, Mass.; Amenoan Antiquarian 
Society, Worcester, Mass.; Rhode Island Historical Society, 
Providence; Mr. George F. Dunning, Farmington, Conn.; 
Connecticut Historical Society, Hartford; Prof. 0. C. Marsh, 
New Haven, Conn.; New York Historical Society, Meteoro¬ 
logical Observatory, Amenoan Museum of Natural History, 
New York Hospital, Columbia College, Academy of Sciences, 
Hon. Charlea P. Daly, Capt. R. Somers Hayes, Profs. Joel A. 
Allen, John J. Stevenson, New York, N. Y.; Prof. James 
Hale, Albany, N. Y„; Buffalo Library, Buffalo, N. Y.; Prof. 
Edward North, Clinton, N. Y.; Profs. J. M. Hart, Burt G. 
Wilder, Ithica, N. Y.; Prof. W. Le Conte Stevens, Troy, 
N. Y.; Academy of Soienoe, Rochester, N. Y.; Varaar Broth¬ 
ers' Institute, Poughkeepsie, N. Y.; Dr. W. T. Barnard, 
Boonton, N. J.; Free Public Library, Jersey City, N. J. j New 
Jersey Historical Society, Newark; Prof. W. Henry Green, 
Princeton, N. J.; Prof. Martin H. Boyd, Ooopersburg, Pa.; 
Hon. Eokley B. Coxa, Drifton, Pa. ; Rev. Thomas 0. Porter, 
Prof. J, W, Moore, Dr. Trtill Green, Easton, Pa.; Mr. John 
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Fulton, Johnstown, Pa ; Linnean Society, Lancaster, Pa ; Dr. 
D. O. Bnnton, Media, Pa.; Academy of Natural Sciences, 
Engineers' Olub, Historical Society of Pennsylvania, Mercan¬ 
tile Library, Wagner Free Institute, Numismatio and Anti¬ 
quarian Society, Editor ot The Medical Newt, Publio Library, 
Library Company of Philadelphia, Hon. James T. Mitchell, 
Gen. I. J. Wistar, Keva. W. II. Furness, II. Clay Trumbull, 
Profs John Asbhurst, Jr., Edward D. Cope, F. A. Genth, Jr, 
Lewis M. Haupt, H. W. Spangler, Drs. George Fnebis, Morris 
Longstreth, Charles A. Oliver, C. N. Peirce, W. S. W. Rusch- 
enberger, Charles Schaffer, William Thomson, Messrs. Richard 
L. Asbhurst, R. Meade Daohe, Cadwalader Diddle, Lonn 
Blodget, Patterson DuBois, Jacob B. Eokfeldt, William A. 
Ingham, E. V. d’Invilliers, A. S Letch worth, Robert Patter¬ 
son, Henry Phillips, Jr, Franklin Platt, Theodore D. Rand, 
L. A. Scott, N. P. Tatham, Louis Vosrion, Mrs. Helen Abbott 
Michael, Philadelphia; Prof. John F. Carll, Pleaaantville, Pa.; 
Mr. Heber S. Thompson, Pottsville, Pa.; Dr. W. H. Apple- 
ton, Swarthmore, Po.; Rev. F A. Muhlenberg, Heading, Pa,; 
Philosophical Society, Hoii. William Butler, Mr. Philip P. 
Sharpies, West Cheater, Pa.; Wyoming Historical and Geo¬ 
logical Srooiety, Wil kesbarre, Pa. ■ 

Accessions to the Library were reported from the Royal So¬ 
ciety of New South Wales, Mr. N. A. Cobb, Sydney, Aus¬ 
tralia ; Royal Geographical Society of Australasia, Melbourne; 
New Zealand Institute, Wellington; Geographical Society, 
Tokyo Library, Tokyo, Japan; Government Observatory, 
Madras, India; Sooidtd Phys.-Mathdmatique, Kasan, Russia; 
Socidt* dea Naturalistes de la Npnvelle Russie, Odessa j'K. K. 
Mineralogisohe Geaelhohalt, Oomitd Geologique, Physikalische 
Central Obaervatoriumiv St. Petersburg, Russia; Batav^agsche 
Genootsohap van Eonsten en Wetensohappen, Batavia, Java; 
K. Bibliotheek, E. Zoologisob Botanisofae Genootsohap, 
*S Graveshage, Holland; Soaidtd Hollandaise des Sciences, 
Muede Teyler, Haarlem, Hefland; Friessoh Genootsohap voor 
Gesohied. Oudheid m Taalknnde, Leeuwarden, Friesland; 
Maataobappij der Nederlandsobe Letterkunde, Holland; 
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Sociltu Batave de Philosophic Experimental, Kolterdam, 
Holland; Naturforsohendo Verein, Brunn, Austria; Sieben- 
biirgisobe Verein fur Naturwireensohaften, Hermanstadt, 
Transylvania, Gesellt-ohaft der Wissen«chaften, K K. Stern- 
warte, Prag, Bohemia; Physikalische Gesellsoliaft, Deutsche 
Geologische Gosellschaft, K. P. Geologisohe Landesanstslt und 
Bergakademie, K P. Meteorologische Institut, Berlin, Prussia; 
Naturhistorische Yerem, Bonn, Prussia; Physikalisch-Medi- 
cinisohe Societfit, Erlangen, Bavaria; Naturwissenschaftliche 
Gesellschaft “ Isis,” Dresden, Saxony; Gesellsoliaft zur Befor- 
derung der gesammten Naturwissonsoliaften, Marburg, Prus¬ 
sia; Yerein der Freunde der Naturgesohichte, Mecklenburg, 
Germany; Wuritembergisohe Yerein fur Uandelsgeographie, 
Stuttgait; Socidtd do Physique, Geneva, Switzerland; SocidtA 
Toscana diScienzo Natural),“11 NuovoCimeuto," Pisa, Italy; 
Comitato Geologiuo dTtalia, Rome; Socidtd Linndone, Bor¬ 
deaux, France; Sooidtd d'llistoire et d'Archdologie, Chalon- 
sur-Saone, France; Bureau dea Longitudes, Sooidtd Zoologique, 
Sooidtd Frangaiae de Physiquo, Museum d’Histyire Naturelle, 
Sooidtd de l’llistpire de France, Socidtd Plulologique, Pans, 
France; M. Edward Piette, Samt-Quentin, France; British 
Association for the Advancement of Science, Z-wlogieal So¬ 
ciety, Prof. Henry Wilde, London, Eng.; Natural History and 
Philosophical Society, Belfast, Ireland ; Royal Irish Academy, 
Royal Dublin Society, Dublin, Ireland; Historical and Scien¬ 
tific Society of Manitoba, Winnipeg; Boston Public Library, 
Dr. Samuel A. Green, Boston, Mass.; Free Public Library, 
New Bedford, Mass.; Essex Institute, Salem, Mo*.; Brooklyn 
Library, Brooklyn, N. Y.; Buffalo Library, Buffalo, N. Y.; 
American Geographical Society, New York, N. Y.; Geologi¬ 
cal Society of America, Rochester, N. Y.; Pennsylvania Geo¬ 
logical Survey, Harrisburg; Franklin Institute, Editors of the 
Pionier Verein, Mr. Frederick Prime, Philadelphia; Wyo¬ 
ming Historical and Geological Society, Wilkesbarre, Pa,; 
TJ. S. Naval Institute, Annapolis, Md.; Johns Hopkins Uni¬ 
versity, Baltimore, Md.; U.’S. Department of Agriculture, 
Bureau of Ethnology, American Historical Association, U.S. 
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Geological Survey, Washington, D C ; Mr. 0 E. Jones, Au¬ 
gusta, Ga , University of Nebraska, Lincoln; Institute) Fimco- 
Geogiaflco y Museo Nacioual, San Jos6, Costa Rico, C. A.; 
Museo do La Plata, Argentine Rcpublio, S. A ; Ministry of 
Foreign Attain), Caracas, Venezuela, S. A ; South African 
Philosophical Society, Cape Town, Agricultural Experiment 
Stations, Manhattan, Kans, Madison, Wis. 

A photograph for the Society’s Album was received from 
Mr. II A. IIill, Boston, Mass. 

A oircular from the R. Accademia delle Soicnzo, Turin, 
Italy, announcing the death of ita President, Prof Comm. 
Michele Lemona. 

The deaths of the following members were reported to the 
Society : 

Brugsch Bey, Berlin, Prussia; died September 10,1894, 
sat. 07. 

Prof. Heinrich Helmholtz, Charlottenberg, Germany; died 
September —, 1894. 

Prof. William Dwight Whitney, New Haven, Conn.; died 
June 7, 1894, rot. 07. 

Dr. William T. Barnard, Boonton, N. J.; died May 9, 
1804. 

Rear-Admiral Edward Yorke Macauley, Philadelphia; died 
September 14, 1894, sat. 68. 

Dr. Robert Peter, Lexington, Ky.; died April 20, 1894, 
ast. 89. 

On motion, the President waa authorized and requested to 
appoint a suitable person to prepare the usual obituary notice 
for the late Admiral Macauley.* 

Dr. Cope presented for the Transaction a paper on the 
“Taxonomy of the Opbidia,” which was, on motion, referred 
to a Committee of three members, to be appointed by the 
Premdent.f 

Prof. Cope made an oral communication in reference to a 
late review in the Archiu fir Anthropologic (Braunschweig, 

• Dr P»rtUtar>M«w«»«ol!»qoenUr appoint** 
t Dn. Bite, Ckapaan aoUttars van wtaeqottUj vyaktMt 
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1IJ03) upon his views of the ancestry of man, pointing out 
the errors into which the reviewer had fallen. 

Pending nominations Noe. 1273, 1274,1276 to 1801, inclu¬ 
sive, and new nominations 1802 and 1808 were read. 

And the Society was adjourned by the President. 


Stated Meeting , October 5, 189 
President, Mr. Fbalxt, iu the Chair. 

Correspondence was submitted as follows: 

Letters of envoy were reoeived from the K. Saohsisohe 
Gesellsohaft der Wissensohaften, Leipzig, Saxony ; Royal Ob¬ 
servatory, Greenwich, Eng.; Royal Statistical Society, Zoologi¬ 
cal Society, London, Eng.; MuBde de La Plata, Argentine Re¬ 
public. 

Letters of acknowledgment were received from the Geologi¬ 
cal Survey of India, Calcutta (142); Norwegian Sooiety of 
Soienoe, Throndligen, Norway (141, 142); R. Academy of 
Soiences, K. Statistiska Central Byran, Prof. A. E. Nor- 
denskiold, Stockholm, Sweden (144); Prof. J. J. S. Steenstrup, 
Copenhagen, Denmark (144); Royal Sooiety of Scienoes, 
Prague, Bohemia (187-141); Deutsche Geologiaobe Gesell- 
sohaft, Berlin, Prussia (142); M. Otto Bdhtlingk, Leipzig, 
Saxony (142); Yerein fdr Erdkunde, Metz, Germany (141); 
K. Sternwarte, Munich, Bavaria (144); K. Geodktisohea In- 
stitnt, Potsdam, Prussia (142,144); Wilrttembergisohe Verein 
fUr Handels-Geographie, Stuttgart, Germany (141,142,144); 
NatnHbreohendeGesellsohaft, Schweiz NatnrforsohendeGesell¬ 
sohaft Bibliothek, Bern, Switzerland (144); Sooidtd Yandoise 
des Sciences Naturellea, Lausanne, Switzerland (144); Moetfe 
Guimet (142,144); Ot, de Ohareooey, Marquis de Nadaillao, 
Dr, Edward Pepper, Paris, France (144); Mr. Samuel Tim- 
mine, Arley, Coventry, Eng, (142, 144); Philoeophioal So¬ 
ciety, University Library, Cambridge, Eng. (142, 144); Sir 
John Evana, Nash Mills, Hemel Hem p st ead, Eng. (144); Phflo- 
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sophioal and Literary Society, Leeds, Eng. (144); Royal So* 
oiety (142, 144), Geographical Society (144), R. Meteorological 
Society (142,144), R. Astronomical Sooiety (142,144), Linnean 
Society (142, 144), Geologioal Sooiety (144), Society of An¬ 
tiquaries (142), Mioroeoopical Society (142), Royal Institution 
of Great Britain (142, 144), Meteorological Office (144), 
Zoological Sooiety (144), Victoria Institute (142, 144), Prof. 
William Crookes (142), Mr. 0. Juhlin Daunfelt (142, 144),Dr. 
W. H. Flower (142), Sir John Lubbock (144), Col. William 
Ludlow (142,144), Sir James Paget (142,144), Sir Rawson W. 
Rawson (142, 144), Sir Henry Thompson, London, Eng. (142, 
144); Geographical Sooiety, Prof. W. Boyd Dawkins, Man¬ 
chester, Eng. (142, 144); Natural History Society, Newcastle 
upon Tyne, Eng. (142, 144); Mr. Alfred R. Wallace, Park- 
stone, Dorset, Eng. (142); Royal Geologioal Society of Corn¬ 
wall, Penzance, Eng. (142, 144); Dr. Isaac Robertos Crow- 
borough, Sussex, Eng. (144); Sir Henry Bessemer, Surrey, 
Eng. (144); Yorkshire Geologioal and Polytechnic Socioty, 
Yorkshire, Eng. (142, 144); Royal Sooiety (142), Prof. James 
Geikie, Edinburgh, Sootland (142,144); Philosophical Sooiety, 
Geological Sooiety, Glasgow, Sootland (142). 

Accesiona to the Library were reported from M. $1. A. 
Cobb, Sydney, Australia; K. N.F. Univeraitetet, Christiania, 
Norway; Gesellschaft fur Anthropologic, Ethnologic, eta, 
Gesellschaft ftir Erdkunde, Berlin, Prussia; Naturhistorisohe 
Gesellsohaft, Hanover, Prussia ; Physikalisobe okonomipche 
Gesellschaft, Kdnigsberg; iDstitut Grand-ducal, Luxemburg, 
Germany; Verein fllr Erdkunde, Metz, Germany. Soof6t6 
Helvdtique des Sciences Naturelles, Lausanne, Switzerland; 
DLrezione General della Statistics, Ministero di Agriooltura, 
Institut International de Statistiquo, Rome, Italy; fo. G. 
Mon ret, Nioet, France ; Prof. Emil Levaeseur, Paris, Franoe; 
Ronsdon Observatory, Lyme Begis, Eng.; B. Cornwall Poly- 
teohnio Sooiety, Falmouth, Eng,; Royal Observatory, Green¬ 
wich, Eng.; Lords Commissioners of the Admiralty, Linnean 
Sooiety, London; Eng,; Natural Hietory and Antiquarian 
Sooiety, Pensanoe, Eng.; Nova Sootian Institute of Soienoe, 
rmoc. ixn. mus. soo. mm. 148.1 l naw xor. is, 1664. 
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Halifax , University Laval, Quebeo, Canada; Natural History 
Society, Montreal, Canada; Royal Society of Canada, Ottawa; 
Superintendent of City Trusts, Dr. D. G. Brinton, Mr. Henry 
Phillips, Jr, Philadelphia; Siemens and nalske Electric Com¬ 
pany of America, Chicago, Ill; Ob«ervatorio N. Argentino, 
Cordoba, Argentine Republic; Musde de La Plata, Argentine 
Republio. 

The President reported the appointment of Dr. Persifor 
Frazer to prepare the obituary notice of the late Admiral 
Macauloy. 

Dr. J. Cheston Morris read a paper on “ The Eihica of 
Solomon,” as illustrated by the Book of Ecclesiastes, with a 
translation from the Sepluagint. 

Pending nominations Nos. 1278, 1274, 1276 to 1803 inclu¬ 
sive were read. 

The Committee appointed April 20, 1894, “ to consider the 
state of the Society,” etc, made the following report. 

Philadelphia, Ortoher B, 1804. 

The Committee, appointed under the resolution adopted by 
the American Philosophical Society, Apnl 20,1894, “ to take 
into consideration the state of the Society and to report whether 
any, and if any, what measures it may be expedient to take for 
increasing the resident membership of the Society, and promot¬ 
ing Its usefulness, aiuL whether in effectuating these purposes it 
may be necessary t a amend the existing laws and regulations,” 
beg respectfully to report that they have carefully considered 
the resolution and recommend that the following changes be 
made In the laws of the Society as most likely to attain the 
object of the resolution. 

1. They recommend that Chapter I of the laws be abolished, 
which now stands as follows i 

CHAPTER I. 

or TM KXMBKBS, AND imil OF TIUI BLBCTIO*. 

Seotioh 1. The sled ion of members (ball be by ballot, and shall (arm 
part of tbs stated btuhisM of the meetings on the third Fridays of Feb- 
raary, May, October sod December. 

8. A member may, at any meeting, nominate In writing a candidate for 
membership, end the nomination so made may, In lfte manner, be con- 
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currcti In by other members The board of officirs and council may also 
nominate candidate* for membciBlnp and aucli nominations shill lie cer 
tlflcd to the Sjciety by nuuute thereof In willing attested by the cleik of 
aal l b oft id 

8 No person shall be balloted fjr unless bis onminmin with tin 
mines of the minibus proposing him ir the minute of the lit ard of oflhirs 
and council mnde as afiresald shall have been publnly rcid to the 
Society at the two slated meetings preceding tbit at which the bill illng 
t ikos place Nor shall any person be dumed duly choscu unless three 
fouiths of the voles given shall be in hli favor 

4 Qefira entcung up >n an election for members one of the secretaries 
shall read the nunea >f the sevei il candidiUs and any member miy 
thin for the InfoimMinn of the Society speak to their character and 
qualifications foi membership 

5 The names of tlio candidates and their pi u es of nbodo shall be des g 
naled on tile ball its and the n lines of the nfheur* shall be called In the 
order of their seniority by the acting secretary iho members thereafter 
depositing their ballots The name of acindldate struck from a ballot 
or not voted for shall be considered as a volt adverse to that cindidale 

0 After all the other business of the meeting shall have been disposed 
of the billot b ix shall be opened by the secretaries or In iheir absence 
by two tellers, to bo appointed by the pitsiding member who shall then 
declare to tlic Society tho result nr the poll 

7 The members aie mutu illy pledged nit to mention out of the 
Society the name of any oandldaie pr iposed nor c f any wilhdriwn or tin 
successful candidate and the pipers c intainmg (lie names c f the unsuo 
ceasful cmdldates shall he destroyed immediately after the election 

8 Every member upon his Introduction Into the Society slnll be pre 
seated t> the pnsiding officer sod shall subscribe tho laws 

0 Such members as reside within ten miles of the hall of the Swiety 
and such other members as dealt e to vote at the meetings and elections 
•hall pay an adinlsston fee of ten dollars and annually thereafter on the 
first Friday or January a oont^builon of fire dollars The payment of 
fifty dollars at one lime, by a member not In arrears shall exempt him 
from all friture annual payments 

10 Members elect, residing within ten jn lies of tho ball shall lose the 
right of membership unless they subscribe the laws and pay their adrnis 
lion fee within one year arter their election Any member liable \e an 
annual contribution, who shall neglect or refuse to pay Ibe same for the 
term of two years, shall be notified by the treasurer In writing on or be 
fore the eecond Friday In January after such default, that his rights as a 
member are (impended, and In case Uie said arrears together with the 
contribution due on Ibe first Friday HS January after such notice ehall 
not be paid to the treasurer on or before the raid last named day, the 
membership of such defaulting member shall be forfeited his name 
Stricken from the roll, and imported to the Society by the treasurer 
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II. On the Society being Informed of the death of * member, the feet 
■hell be entered on the record*, end e member may be appointed to pro- 
pere en obituary notice of the deceased. 

13. The obituary notices of rneraben ihall be read to the Society, end 
they ihall be bound together whenever they are sufficiently numoroua to 
form a volume. 

That in the place of thli, Chapter I ■hall read as follows : 

CHAPTER I. 

OV TUB nilltu, AND MARKKA OP THK1R ELKCTIOK. 

Skotiok 1. The election of members •ball be by ballot, and shall 
form part of the stated business of the meetings on the third Fridays of 
February, May, October and December. 

No other business shall be transacted st such meetings until the ballot¬ 
ing for the election of members Is completed and the result thereof 
reported to the Society. 

SbotiokB. A Committee on Nominations to consist of live members 
of the Society, not members of the Board of Officers and Clonnoll, shall 
be ohoeen by ballot on the third Friday of October In each year, to which 
Committee shall be referred all nominations of candidates for member¬ 
ship, snd It shall consider snd report from the lists of nominations so 
referred such persons as sahl Committee may deem worthy of election to 
membership. To make such recommendations the vote of the said Com¬ 
mittee ahull, for each person reoommended, be unanimous. 

The names of the persons so reoommended for membership shall be 
potted In a convenient place for Inspection In the hall of the Society for 
three weeks preceding the election of members. 

Skotiok 9. A memter may, st any meeting, nominate In writing a 
candidate for membership, and the nomination so made may, in like 
manner, be concurred In by other members. 

The nomination paper may contain a statement of the grounds upon 
which the proposed candidate Is deemed worthy of membership, or may 
state merely bis name, realdsnoe and occupation. The nomination 
papers shall be died with UrigBeoretartee and by them be Immediately 
transmitted to the Committee on Nominations, be recorded In s book to 
be called the 11 Record of Nominations, ” snd be reported to the Society 
st Its next stated meeting sod entered on the minutes. 

Skotiok A At the election o( members at least twenty members shall 
be required for a quorum and toy person reoommended by the Commit*e« 
on Nominations having a majority of tbs vows of the members present 
•ball bedesmsd to be duly elected. 

Skotiok 0 . The election shall be held by two tellers, to bs appointed 
by the presiding number, who shall receive snd oount the votes and 
make report to the Society of the result of the election. 



273 


UM.1 

A proper number of tickets containing the names of the candidates 
favorably reported by the Committee on Nominations shall be printed 
nnder the direction of the Librarian, and be ready for distribution 
among the members at the time designated for holding the election 

Skotiox 0. Such members as reside wuhln thirty miles of live ball ot 
the Society, and such other members as desire to vote at the meetings 
and elections, shall pay an admission fee of ten dollars, and annually 
thereafter, on the first Friday of January, a contribution of five dollars. 
The payment ot one hundred dollars at one time, by a member not In 
arrears, shall exempt him from all future annual payments 

Skotiox 7 Members elect, raiding within thirty miles of the hall, 
Shall lose the right of membership unless they subscribe the lews and 
pay their admission fee within one year after their election. Any mem 
her liable to an annual contribution, who shall neglect or refuse to pay 
the same for the term of two years, shall be notified by the Treasurer In 
writing, on or before the second Friday In January after such default, 
that his rights ns a member are suspended , and, In case the laid arrears, 
together with the contribution due on the first Friday In January after 
■uch notice, shall nut be paid to the Treaaurer on or before the said last- 
named day, the membership of such defaulting roomber shall be forfeited, 
bis name stricken from the roll, and reportod to the Society by the Treas¬ 
urer 

Skotiox 8 On the Society being Informed of the death of a member, 
the (hot shall bo entered on the reoords, and a member may be appointed 
to prepare an obituary notice of the deceased. 

Smoriox 0. The obituary notloea of members shall be read to the 
Society, and they shall be bound together whenever they are sufficiently 
numeious to form a volume. 

2. That Chapter II, Section 5, which now stands : 

fi No one shall be esteemed s qualified voter st the election, who has 
not subscribed the laws and paid the admission fee, or who Is In arrears 
to the Society, or kat not atU hd ed a muting during a wMe gear nut 
preceding the election. 

shall be amended to read as follows: 

Skotiox 5. No one shall be es‘eemed a qualified voter at tbe election, 
who has not subscribed the laws and'p&ld ihe admission fee, or who Is In 
arrears to the Society. 

8. That Chapter YII (Of tlia Officers sod Council), Section 1, 
whloh now reads; 


7 . Tbe president and senior secretary of tbs Society shall be, ex o«do, 
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the president and clerk at their meeting!; and 1 Area of their nnmber shall 
be a quorum. 

bo amended so os to read : 

Section 7. The President and Senior Secretary of tho Society shall be, 
ea officio, the President and Clerk at their meetings, and seven of their 
number shall be a quorum. 

4. To change Chapter VIII (Of the Librarian), so that Sec¬ 
tion 3, which now reads : 

8. He shall attend at the library at every meeting of the Society, and 
dally, cvciptlng Sundays, from 10 A M. to 1 P If, except when allowed 
leave of absence by the presiding officer of the Society, and shall then, 
and at such other times as he may think proper, lend out to any resident 
member of the Society, who is not indebted to him for lines or forfeit¬ 
ures, any books belonging to the library, except the last volumes and 
loose numbers of periodical Journals, and except rocent donations made 
to the Society, which shall not be lent out; taking from each member 
borrowing a book an obligation, with a snfflclent penally, to return the 
same uninjured, within one month therealter, subject to a fine of fifty 
cents at every slated meeting that shall occur after the limited period 
before be returns the book, and a forfeiture of double the value of ilia 
book, or of the set of which It Is one, ir not returned In six months after 
being borrowed. 

ao that It shall stand as follows : 

Section 8. He shall attend at tho library at every meeting of the 
Society, and dally, excepting Sundays and legal holldagt, from 10 A M. 
to 3 P.33, except when allowed leave of absence by the presiding officer 
of the Society, and tball then, and at snob other times as he may think 
proper, lend out to any resident member of the Society, who Is not In¬ 
debted to him for fines or forfeitures, any books belonging to the library, 
except the last volume* loose numbers of periodical Journals, and 
except recent donations made to the Society, which shall not be lent out; 
taking from each member borrowing a book an obligation, with a suffi¬ 
cient penalty, to return the same uninjured, within one month thereafter, 
subject to a floe of fifty cents at every stated mooting that shall occur 
after the limited period before he returns the book, and a forfeiture of 
double the value of the book, or of the eet of which It la one. If not 
returned In tlx months after being borrowed. 

That Seotlon 9, which now stands as follow*: 

9. He shall recelvs an annual salary of seven hundred dollar*, to bo 
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paid monthly from the treasury of the Society and hit service! shall 
commence on the first Monday after his election 

be amended to read 

Section 0 lie shall receive an annual salary of runs hundred dollars 
to Im> paid monthly from thu treasury ofllio Society and his strvicisshall 
commence on the first Monday after lila election 

Tliut a new section be insetted at the close of the Chapter ns 
follows 

Section 10 The library shall be closed during tho months of July and 
August but members desiring to use ilie same shall bo permitted to do so 
under such arrangements as may be made by the Committee on the 
Library 

6 To amend Chapter IX, Section 3, which now stnnda as 
follows 

H The qualified voters present at any stated or special meeting shall he 
a quorum and be competent to elect members dispose of propeity ap 
propnate money, and award premiums bnl no properly shall be alienated 
or encumbered, except by the vote of three fouiths of the qualified voters 
present and given at two successive stated meetings For the transaction 
of the ordinary business, the reception and reference of communications 
on literary, scientific, or other subjects all other members present shall 
ho deemed competent to act, and in the absence of qualified vot^is shall 
form a quorum 

so as to read 

Section 8 Twenty qualified voters present at any slated or special 
meeting shall beaquoram, and be competent to elect members disposo 
of property, appropriate money, and award premiums , but no property 
shall be alienated or encumbered, except by the vote of three fourth* of 
the qualified voters present, and given at two succesalve stand meetings 
For the transaction of the ordinary boafneas, the reception and reference 
of communlcailnoi on literary, tdentifle, or other aubjecta, m other 
members present shall be deemed competent to act and. In the absence 
of qualified voters, shall form a quorum 
. All of whloh Is respectfully submitted, 

Pbjbuiok Psiwi, Chairman. 
W. P Tatham, 

F FHALIT, 

Gboeoi H Hour. 
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Mr. Prime moved that the report of the Committee be made 
the stated business of the moeting to be held on Friday, 
October 19,1861, and that the Secretaries be directed to print 
and distribute the report to the resident members before the 
next meeting. 

The motion being seconded was carried. 

And the Society was adjourned by the President. 


Stated Meeting , October 19, 189 A 

President, Mr. Fralby, in the Chair. 

Correspondence was reported as follows : 

Letters of envoy were received from the Geological Survey 
of India, Calcutta; Socidt£ R. deS Sciences, Upsal, Sweden; 
K. Saohsiohe Gesellsohaft der Wissensohaften, Leipzig; E. 
Geodatisobes Institut, Central Bureau der Internationalen Erd- 
messung, Potsdam, Prussia ; Verein ftlr Vaterlandische Natur- 
kunde in Wurtemberg, Stuttgart; Academy of Science, St. 
Louib, Mo. 

A letter was received from the R. Acoademia delle Scienze, 
Torino, Italia, announcing the death of Ariodante Fa Oretti, 
one of its members. 

Letters of acknowledgment were reoeived from the Geologi¬ 
cal Surveyof India, Caloutta (144); K. K. Central-Anstalt 
fbr Meteorologie, etc., Vienna, Austria (142, 144;; Redaction 
der tfaturwissensehafthehen Woehenschri/t (180, 184, 187); 
E. Akademie der Wissensohaften, Berlin, Pruaria (144); 
Naturwiseeneohaftliobe Verein, Bremen, Germany (142,144); 
E. Skchs. Met. Institut, Ohemnits, Saxony (140, 142, 144); 
Geographische Gesellsohaft, Hanover, Prussia (142); E.Sttohs. 
Stern war te (142, 144), Dr. Otto Bdbtlingk, Leiptig, Saxony 
(144); Verein filr Vaterlhodisohe Naturkunde in WUrtemberg, 
Stuttgart (140,141, and 7 Y<um., xvil, 8, xviii, 1); Soci4t4 R. 
dea Sciences, Upsal, Sweden (187-141, and Trans., xvii, 1, 2, 
8, xviii, 1); Mr. Samuel Timmins, Arley, Coventry, England 




(141); Royal Observatory, Edinburgh, Scotland (142, 144); 
Mr. Iloratio Hale, Clinton, Canada (144); Bowdom College 
Library, Brunswick, Me. (144); Dr. Justm Winsor, Cambridge, 
Mass. (142); Marine Biological Laboratory, Woods Uoll, 
Mass (142); State Library, Albany, N. Y. (142, 144); Prof. 
J. E. Oliver, Ithaca, N. Y. (144); Academy of Science, Roches¬ 
ter, N. Y. (141); Mr. Arthur Biddle (144), Dr. John II Brin- 
ton (142), Mrs. Helen Abbott Michael (144), Messrs. J O Ro- 
sengarten (144), Julius F. Sachse (144), L. A. Scott (141, 114), 
Philadelphia; Prof. John F. Carll, Pleasantville, Pa. (141); 
Prof. J. T. Rothrock, West Chester, Pa. (144); U. S. Naval 
Institute, Annapolis, Md. (144); Bureau of Ethnology, non. 
William Strong, Washington, D. C. (144); Academy of 
Science, Austin, Texas (142, 144); University of Iowa, Iowa 
City (144); Agricultural Experiment Station, Manhattan, 
Kansas (141, 142, 144) ; Washburn College, Kansas Academy 
of Science, Topeka (144); Lieut. A. B. Wyokoff, Seattle, 
Wash (144); Historical Society of Southern California, 
Los Angeles (144); Prof. Daniel Kirkwood, Riverside, Cal. 
(144); Bishop Crescendo Carrillo, Merida, Mexico (144); Ob- 
servatoire Mdtdorologique Central de Mexico, Observatorio 
Astronomico de Taoubaya (144); Commissao Geographies e 
Geologioa de San Paulo, Brazil (136, 139, 140); Institute of 
Jamaioa, Kingston (142). 

Letters of acknowledgment (145) from the New Hampshire 
Historical Society, Concord; Vermont Experiment Station, 
Burlington; Rhode Island'-Agricultural Experiment Station, 
Kingston; Providence Franklin Society, Providenoe, R. I.; 
State Library, Albany, N. Y.; Agricultural Experiment Sta¬ 
tion, Geneva, N. Y.; Geological Society of America, Roches¬ 
ter, N. Y.; Oneida Historical Society, Utioa, N. Y.; Prof. 
Robert W. Rogers, Madison, N. J.; Prof. Charles W. Shields, 
PrincetOD, N. J.; Dr. Charles B. Dudley, Altoona, Pa.; Prof. 
Lyman B. Hall, Haverford, Pa^ Mr. P. F. Rothermel, Lin- 
Add, Pa.; Dr. Persifbr Frazer, Prof. H. D. Gregory, Philadel¬ 
phia; Mr. Thomas Meehan, Germantown, Philadelphia; Enoch 
Pratt Free Library, Maryland Institute, 'Peabody Institute, 

non. Aim nemos, too. xxxtn. 144. 9 j. nnrrosov. 99, 1891. 
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Baltimore, Md.; Mr. T. L. Patterson, Camberland, Md., U. S. 
Geological Survey, Library Surgeon General’s Offioe, U. S. 
Weather Bureau, Messrs. John S. Billings, W. J. Hoffman, 
Garrick Mallery, Charles A. Schott, William B. Taylor, Wash¬ 
ington^. C.; University of Virginia, Leander McCormick 
Observatory, Prof. J. W. Mallet, University of Virginia, Va ; 
Mr. Jedediah Hotchkiss, Staunton, Va.; Agricultural Experi¬ 
ment Station, Raleigh, N. 0.; Georgia Historical Society, Sa¬ 
vannah; Newberry Library, Chicago, Ill.; Rantoul Literarv 
Society, Rantoul, Ill.; Slate Historical Society, Iowa City; 
Prof. E W. Claypole, Akron, O.; Cincinnati Observatory, 
O.; Journal Comparative Neurology, Granville, O.; Oberlin 
College Library, 0.; Purdue Experiment Station, LaFayette, 
Ind.; State Historical Society of Wisoonsin, Academy of 
Sciences, etc., Madison ; Kansas Academy of Science, Topeka; 
University of California, Prof. Joseph Le Conte, Berkeley, 
Cal.; Historical Society of Southern California, Los Angeles; 
Lick Obeervatory, Mt. Hamilton, Cal.; Prof. Daniel Kirk¬ 
wood, Riverside, Cal.; Nebraska State Historical Sooiety, 
Lincoln; Colorado Scientific Society, Denver; University of 
Wyoming, Laramie; South Dakota Agricultural College, 
Brookings; Aoademy of Science, Tacoma, Wash.; Bishop 
Crescendo Carrillo, Merida, Mexico; Obeervatorio Astrono- 
mico Naoional, Don Mariano Barana, Mexico, Mex. 

Accessions to the Library were reported from the New 
Hampshire Historical Sooiety, Concord; Dr. Samuel Q. Scud- 
der, Mr. Andrew MoFarland Davis, Cambridge, Mass.; Con¬ 
necticut Historical Sodety, Hartford; Yale University, New 
Haven, Conn.; University of the State of New York, Albany; 
Aoademy of Sciences, Sdentiflo Alliance, Profs. J. A. Allen, 
W. LeConte Stevens, Mr. James Douglas, New York, N. Y.; 
Aoademy of Soienoe, Rochester, N. Y.; Pennsylvania State 
College, Harrisburg; College of Pharmacy, Oriental Club at 
Philadelphia, Messrs. MaoOslla k Co., Mrs. Wistar, Philadel¬ 
phia; Peabody Institute, Baltimore, Md.; U. S. Department 
Agriculture, Treasury and War Departments, Washington, 
D. C.; Law Sdbool of Mercer University, Macon, Ga.; Uni- 
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versity of California, Berkeley; University of Wisconsin, 
Madison; Historical Sooiety, Linooln, Neb.; Geological Sur¬ 
vey, Minneapolis, Minn.; Observatorio Astronomico y Me- 
teorologico, San Salvador, Cential America; Sociedad Cienti- 
fioa Argentina, Dr. EstanielaoS Zeballos, Buenos Aires, South 
America; Observatorio Naoional Argentina, Cordoba, South 
America. 

The death of Dr. Oliver Wendell Holmes (Boston) was an¬ 
nounced, October 7, 1894 (act. 80). 

The proposed amendments to tlio Laws of the Sooiety wore 
taken up. 

The Librarian stated that public notice had been given in 
the newspapers that the Society would consider same at this 
meeting, and furthermore, that printed copies of the said 
amendments had been Bent to tho members before the date of 
the meeting, and that the quorum required by the Laws was 
present. 

Mr. Prime moved to consider Sections 1 to 6, Chapter I, 
inclusive, together. The motion was oarriod. 

Mr. McKean moved to amend paragraph 2 of Section 1, to 
strike out “ no othor business shall bo transacted at suoh meet¬ 
ing until the balloting for the eleation of members is cotnpleted 
and the result thereof reported to the Society,” and to substi¬ 
tute instead at end of lBt paragraph, “ and it shall have priority 
over all other busine* until the balloting be completed.” 

The President stated that, agreeably to the custom of the 
Sooiety, if any amendments were agreed to, that the Law so 
amended must lie over for two weeks. 

Mr. MoKean’s motion was put and carried. 

Mr. McKean moved to strike out the words not members 
of the Board of Officers and Council ” from Section 2. 

Mr. McKean moved to amend the same section by striking 
out the words u be unanimout ” and inserting instead 11 there 
shall be an affirmative vote oLat least three members of the 
Committee." 

The members discussed the question of public posting of 
names in the Sooiety'# Hall. 



[Oct It. 


Mr. Prime submitted tbe following substitute for Section 2: 

Baonon 9. A Committee on Nominations to oonslst of six member* 
■hill be cboaen by bsllot at tbe Stated Met ting of the Socloty, to be held 
on the third Friday of November, 1894, of whom two shall serve for one 
year, two for two years, and two for throe years, and annually thereafter 
on tbe third Friday In November, two members of said Committee shall 
be chosen by ballot to serve for three years, but tbe retiring members 
shall not be eligible for re election, until a year from the expiration of 
their office. Any member not attending a meeting of tbe Committee for 
six months shall be deemed to lisve vacated his office Vacancies In this 
Committee occurring born any cause whatever, shall be filled by appoint¬ 
ments made by tbe President of the Society, or If there be no President In 
office, then by the senior Vice-President. To this Committee shall be 
referred all nominations of candidates for membership, and It shall con- 
alder and report from the lists of nominations so referred, such persons u 
■aid Committee may deem worthy of election to membership. 

To make each reoommendnilons, the vole of at least four members of 
said Committee shall be required. The names of the persons so recom¬ 
mended for membership shall be posted in a convenient plsce for Inspec¬ 
tion In the Hall of the Sodety for three weeks preceding the eleotlon of 
members. 

Members spoke to the amendment. 

Mr. Prime called for a vote on his amendment. 

Dr. Cope offered the following amendment: “ That a vote 
of three members of the said Committee shall be a majority.” 

The vote was taken on Mr. Prime’s motion, and it was car¬ 
ried by 18 ayes, 4 nays. 

Then on Mr. Prime’s amendment, which was lost, ayes 9, 
nays 11. 

The amendment of Dr. Cope was put and carried, ayes 12, 
nays 6. 

Dr. Greene moved that, it is the sense of the Sodety that it 
is inexpedient to make any change in the method of electing 
its members, then withdrew the same and offered a resolution 
to postpone the farther consideration of the amendments in 
order to introduce the above motion. 

The motion was lost, 10 ayes, 11 nays. 

Mr. McKean moved to strike out the words “ not members 
of the Board of Offioere and ConnciV' which was debated and 
carried by a rote of 18 ayes end 8 nays. 



Dr. Morris moved to strike out second paragraph of Section 
2, and substitute as follows: 

All nominations shall be open to Inspection by members of the Society 
when the Hall Is open, nnder charge of the Secretaries. 

The Committee on Nominations shall hold staled meetings on the sec¬ 
ond Fridays of Jannary, April, September and November, when those 
Interested may state their reasons fur or sgalast any candidate bat the 
members of the Society are mutually pledged not to mention out or the 
Society the name of any candidate propoaed, nor of any withdrawn or un¬ 
successful candidate . and the papers containing the names of unsuccess¬ 
ful candidates shall be destroyed Immediately after the election following. 

Dr. Cope moved that the words “ the names of the pereons 
bo recommended for membership shall be placed in a conve¬ 
nient place for inspection in the Hall of the Society for three 
weekB preceding the election,” be Btruok out. 

Mr. Prime explained the reason of the paragraph. 

Dr. Brmton moved to adjourn. The motion was lost 
ayes 7, nays 14. 

The question being taken on Dr. Cope's motion, it yas car¬ 
ried. 

Dr. Greene moved to indefinitely postpone action on the 
amendments. 

Mr. Prime moved to make the amendments prepared by the 
Committee the stated business of the next regular meeting. 

It was moved to adjourn. Carried, ayes 17. 

And so the Society was adjourned. 
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Born* Coal Mcaturt Section* year Peytona, Wut Virginia. 


By Ben) Smith Lyman. 

(Read before the American Fhffoiophieal Society, November t, 1894 ) 

Soma results of a couple or rough surrey* mtde In 1872, near Peytona, 
Boone Co , W. Va., though without any addition from later observations, 
may be a useful contribution towards the elucidation of tho geology of 
that region. The graphic comparison of oolumnar sections there with 
Prof. J J Stevenson's careful general lection In the northern edge of 
that State, as published, without any diagram, In our Transaction1, Vol. 
xv, p. IB, 1872, shows a remarkable general agreement, considering the 
great distance. The present sections also help very much In the Identifi¬ 
cation of tbedlfterent coal beds of the region, hllherLo Insufficiently studied, 
as remarked by Prof. I. C. White, In his valuable “Stratigraphy of the 
Bituminous Coal Field of Western Pennsylvania. Ohio and West Vir¬ 
ginia,” U. 8. Oeol Sun. Bulletin, No <M,p 148, 1801. 

It will be well to Indicate first, with some precision, the situation of the 
tracts surveyed, and then briefly their main topographical feature*, be¬ 
fore giving the geological details of the general structure and of the 
special observed facts, snd pointing out the remarkable agreement or the 
resulting columnar sections with the distant northern section, and discuss¬ 
ing the identification of beds that Is consequently to be Inferred. 

SITUATION. 

The accompanying small map shows In a general way the situation of 
the two tract* and their relative position. 














One of the surveys covered the tract owned by the Pi yIona CftDnel 
Coal Company, at Peytona, on Coal River, thirty-five miles above Coals- 
mouth (01 St. Alban's), on the Kanawha, end about twenty two nules by 
road south of Charleston, the State capital, and twelve miles southerly 
from Bruwnstown It is a tract of 0187 acres, In the shape nearly of an 
oblong square about five miles long by a mile and three quarters wide, 
with the long sides running about northeast. 

The other survey covered the two Parker tracts on Lens Creek (marked 
as Callacham’s Creek, on some maps), both together about 0300 acres, 
and somewhat in the shape ot a leg of mutton, or of a rather one sided 
oak leaf with the stem of the leaf or smaller end about a mile southwest 
of the mouth of the creek, near Brownstown, on the Kanawha, ten miles 
above (southwest of) Charleston, and with the eastern side running In a 
sinuous conrso southerly about three miles and a half, and the western side 
mainly following the course of the creek. The southwestern corner Is 
about four miles northeast of Peytona. 

LAT OF TUB LAND 

The land of both surveys has the same general topographical character 
that Is found under like geological conditions throughout so largo a region 
In West Virginia and western Pennsylvania, namely, very sleep, often 
cliffy, hlllBldes and narrow valleys, with the hills rising 800 to 000 feel, or 
even more to summits that are mootly narrow, here and there even sharp, 
bnt in some places broad and flat, and with narrow strips of nearly flat 
land, up to a couple of hundred yards in width, along tho lower and com¬ 
paratively level parts or the streams. The lowest {Mints m each survey 
are some 600 feel above sea level. 

The Peytona tract Is drained by Coal River, flowing westward Across Its 
northern end, and In the oentral part by Indian Creek, flowing northerly, 
the western edge hy the eastern blanches of Droddy’s Creek, up as fhr as 
Us Lick Fork at the southwest corner ; and the southern corner by the head 
waters of the Bandy Lick Fork of Laurel Creek. 

On the Parker tract, the lower part of Lens Creek, from Its forks north¬ 
eastward three-quarters of a mile to Its mouth forms the stem of the oik 
leaf shape, and the mldnb of the leaf Is the left lork of Lens Creek, with 
long side nbe and velnlets on the western side, and shorter ones on the 
east. A narrow strip besides Is added along the west, containing the most 
eastern bmucbeaof the right lork of Lens Creek, which forms the western 
boundary. Both forks fall only fifty or sixty feet to the mile ibr four 
miles above their union i but above that much more rapidly. 

SKOLOOT, 

Stboctum. —The geological structure that occasions the peculiar topo¬ 
graphical character, with flat, tabla-fike hilltops here and there, with flat 
▼alleys and with many ollflk on the almost uniformly abrupt hillsides Is, 
of oourae, the very level bedding of a great thickness of rocks at a suffi¬ 
cient height above sea-level. 
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Tn the northern part of tbe Peyton* tract, the rock beda seem to He 
pretty regular, with the very gentle dip of 1 to 102, or 51} feet to tbe 
mile, southeasterly, and the strike ot N. 14}° E The same dip and strike 
perhaps continue throughout tbe southern pait of the tract, but the lack 
of snrveys there leave* this point uncertain. There are slight local varia¬ 
tions from the general dip causing "swamps" In the mines, say one hun¬ 
dred yards across, and sinking, say, one or two feet, such swamps, how¬ 
ever, as are common to all our western, flat lying coal measures. 

On the Parker tracts the dip Is so slight that without much caredil lev¬ 
eling It would be impossible to tell exactly what It is, or whether It Is the 
same throughout tho tracts. It Beamed at the time of the survey and of 
drawing the map, to be In general uniform throughout them, and to be 
towards the north-northeast (N. 00° E ) about one foot In 78, or 08 feet to 
the mile. Bat there arc local variations of the dip here, too, extending a 
few bandied yards, or at least " swamps ” In the coal beds, depending on 
the varying thickness of the rock-layer* 

It now seems, however, not Improbable that the strike lines, drawn 
straight and parallel on the two Urge maps thioughoul the tracts of each 
survey, should have been gently curved ss Indicated by the lines of shad¬ 
ing of the two surveys on the accompanying little map of their general 
situation, making the strike curves of one survey conform, by gradual 
trauiltlon, to those of the other, and to correspond with tbe northwesterly 
dip that la said to prevail at Cnalbnrg, on the opposite, southeasterly side 
of tbe broad, shallow basin. The strike curves on Lens Creek would then 
he gently eonvex towards the northeast, and those of Pt^tona would be 
slightly so towards tbe east. Nevertheless, this little ohange would not 
affect tbe principal results of the surveys, nor tbe Identification of the beds 
Rocx-bxds —The following Is a general section downwards of the 
rooks exposed on the Peytona tract, so fer as known : 

n lit 

Partly hidden, but chiefly sand rock and ahalea.. .about 155 0 


Grey clay . " 1 0 

Coal, PiiUburffA Bed, with some slate. "40 

Hard flreclay and sand rock and shale*. " 28 0 

Coal, bituminous, soft. " 0 4 

Fireclay and bidden, but no doubt mostly sand 

rock and shaloa . " S3 0 

Coal, bituminous . “ 0 4 

Fireclay and bidden, but no doubt mostly sand 

rock aud shales. " 00 0 

Bony coil. "08 

Hidden, but no doubt chiefly sand rock and shales “ 65 0 

Coal, bituminous, with two feet of flreclay In the 

middle. . "00 

Hard, gray sand rock and hidden, but doubtlere 

meetly sand rock and shales. " 190 0 

Coal, bituminous . “ 0 ft 
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Hidden, bat no doabt chiefly sand rock and shales about 13 


Black alate. .... “ 0 

Coal, bltumlooua. " 0 

Bhale, or slate. “ 0 

Sand and bllamlooua coal mired . “ 0 

Iron oro (carbonate) . “ 0 

Slate and aand rock mixed. “ 0 

Black alate. :. " 0 

Oannel slate ("bastard caunel ”) . " 0 

Slate . “ 0 

Fireclay. 0 

Oannel slate ("bastardcannel ”). “ 0 

Fireclay. " 0 

Coal, Upper Cnnnel, all "smooth cannel ”. " 2 

Cannel slate ("bastard cancelwith fossil 

shells. " 0 

Sand rock and sandy shales. " 13 

Slate. " 0 

Iron ora. " 0 

Slate and Iron ore mixed. " 1 

Iron ore. " 0 

Slate. " 0 

Shale. " 0 

Cannel alate. " 0 

Fireclay. “ 0 

Coal, Main Oannel, portly bituminous. 11 2 

‘■Slate". •• 1 

“Bastard cannel ". " 0 

■‘Slate”. “ 1 

"Coal," bituminous. “ 0 

Hidden, but no doubt mostly sand rock and shales •* 89 

Coal, SAoot Bed . *■ 8 

Hidden, but doubtless chiefly sand rock and shales “ 17 

Sand rook. “ 4 

Sandy shales. “ 2 

Coal, BlaeJumilA Bed. . “ 2 

Fireclay and brownish gray sand rock. “ fl 

Sand rock and shales.. " 87 

Brown shales with small Iron-ore balls. “ M 

Black slats. " 0 

- Shales and sand rock... .. ■* 87 

Band rock, very cross bedded, browplsh gray. “ 0 

Coal, Wtnmlnous. " 0 

Band rook, brownish gray, Penns. FormsUon Ho. 

XII. 


800 0 
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The f How ng la * genoial Motion do wo word* of the rooks ezpoMd on 
the Perker or Lens creek tracts so far ss known 


Gray sand rook about 8 0 

Hidden 80 0 

Coat Pittsburgh Bed 4 9 to 8 8 gay 80 

Hidden 44 0 

Brown la I gray sand rock 4 0 

H dden 14 0 

Slates 0 0 

Coal Slate Vein n two r three thin layers se[ a 
rated by much clay tl e upi er one canne) aver 
age say 8 0 

H dden 100 0 

Brownish j,ray sand rock fl 0 

H dden 108 0 

Coal Wood e Upper Bed will comm nly about half 
an Inch of clay at about six ncl eg below the top 
9 8(1) to 4 0 average say 8 0 

Hidden 7 0 

Brownish grey sandy sha ea and sand rock 87 0 

Coal Fuotory Bed 0 9 to 8 8 with about two 
thlcklsh layers of clay average 8 0 

Brownish gray sandy shales SI 0 

Hidden 90 0 

Brownish gray sand rook 10 0 

Hidden 4 0 

Brownish gray sand rock 19 0 

Coal Wood « Letter Bed commonly with a half Inch 
seam of clay about five Inches above the bottom 
8 ^ to 4 0J average say 8 8 

Slate floor of ooal and hidden 99 0 

Coal a very thin seam say 0 4 

Black slate 9 0 

Hidden 94 0 

Brownish gray sand rock 19 0 

Hidden 8 0 

Brownish gray sand rock 8 0 

Brownish g ay win ly shales sometimes with small 
Iron ore balls ID 0 

Goal Jerrold e Bed with sometimes a half Inch 
layer of clay at about nine lncMa below the top 
sometimes one near the bottom alio 9 8 or 
even lees to 8, fl average lay 8 0 

Brownish gray sandy shales 14 0 

Goal VMtr < Bed perhaps 9 0 


840 0 
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COAL OFBXIXai 

Pittsbuhgh Coal.— The Pittsburgh coal bed liae been opened at only 
one place on the Peytona tract or In the neighborhood ; and that wai near 
the top of the mountain above the mines and cast of them The section 
measured there was as follows, from above downward . 


Loose sandstone blocks, some what limy T 

Band rock, thick . 

Hard gray clay . 

Good coal . 

Slate . 

Coal and slate mliod. 

Blato. . 

Good COAL. 

Slate.. . 

Coal. 

Slate . 

Good coal . 

Fireclay. 


0 

0 


0 

0 

0 

0 

0 

0 


0 

14 

a 

4 

2 


H 

8* 


8 


B 0 

The coal bed contains, then s 

Good ooal. 

Blaly coaL. 

Blate . 


1 11 
1 4 

0 0 


4 0 

That Is, however, so much Inferior both In thickness and In quality to 
what the same bed la even as near as Lens Creek, and still more to what 
It Is In the northern part of the Stale, that It seems not unreasonable to 
hope that Its average throughout the tract may prove better than at this 
opening 

On Lena creek the bed fbrmi }>ut small patches on the hilltops, and 
ha* (1872) been opened In only one place, namely, on the hill oppoelte 
Mre. Nuby’• house and King’* Hollow, abont the middle of the eastern 


edge of the map » with the following section, from above downward . 

rr. p». 

Loam, with crop-coal... 

Coal. 1 8 

Clay. 0 8 

Coal, with half-inch layers of clay at about fear and 
ilx Inchea from the bottom, and perhapa at about a 
foot and a foot and a half from the bottom. 8_4 


S 7 

The opening li not a very perfect one, and perhapd does not show the 
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hill thickness. Tlie quality la only Imperfectly shown, aa tbe coal dug 
had no aolld corer and la all mere orop ooal, yet seems to be good. 

The bed baa been -worked at Curry’* mine. In Chnroh Hollow, about 
one hundred yarda outside the Parker tracts, and Just outside Die north¬ 
eastern corner of the Lons Creek map , with the following section from 
above downward : 

FT IV. 

Sand rock.. 

Coal. 1 5 

Gray slato. 0 2 

Coal. 8 2 

Fireclay . 


4 0 

The six-inch bituminous goal bed about twenty-three foot below the 
Pittsburgh bod at Peytons, was opened In June, 1S72, on the lumber slide 
above the No. 1 Entry of the old Peytons mines. 

The roun imoh soft, bituminous coal bed about one hundred and ten 
feet below the Pittsburgh bed, at Peytons, was opened In Jnne, 1872, on 
the lumber slide above the No. 1 Entry of the old Peytons mines, with a 
floe looking bed of fireclay partly exposed below 

Slats Vkih.—T he slate vein on Lens Creek was opened by an old drift, 
near Curry’a aoal mine In Chnrch Hollow, Just outside the northeast cor¬ 
ner of the map ; end measured as follows, from above downward : 


FT. lit 

Slate*, exposed some. 0 0 

Coal, cannel .... 1 2 

Black slate. 1 0 

Coal, soft, bituminous, more than half 
under water, about. 1 8 


0 0 

The same bed was also opened in June, 1879, on the hillside up the hol¬ 
low opposite Mr*. Nuby's house and King’s Hollow on the Left Fork of 
Lens Creek, below the opening of the Pittsburgh bed there ; and measures 
as follows, from above downward: 

FT IN. 


Clay, gray, perhaps not In plaoe. 

Coal, cannel, slaty. 0 8 

Brown slate or clay, with a little coal. 0 S| 

Coal, bituminous. 1 0 

Gray day. 0 ty 

Coal, bituminous. 0 9 


8 8 

• Tbe THnn-noH bout coal about two hundred feet above the upper 
cannel coal bed waa opened above Entry No. 4, at Peytons, la 1919; 
but only showed two or three Inches of bony crop-ooal, or crop.cannel, 
or perhaps merely crop-sis to. 
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The three TOOT bitukinoui ooal bed about one hundred and forty 
feet above the upper cannel on the Peytona tract, baa been partially 
opened above Entry No. 4, with the following section from above down¬ 
ward : 


Loam.about 2 0 

Crop ooal, splint like. 1 0 

Fireclay. 1 S 

Coal, bituminous, firm and good . 2 0 


0 11 

It may prove workable In some places, but cannot probably be oounted 
on as such throughout the tract. It Is most likely the same as a bed of 
unworkable thickness that has been opened on the waters of Indian 
creek, either the "Third Cannel," In Abshlre's IIollow and on Meadow’s 
Fork (a bed yielding there about seven Inches of cannol at the bottom 
with bituminous coal shove It), or a thin bed of bituminous coal said still 
more to resemble It, formerly opened some twenty leet higher up, on 
Meadow's Fork. 

The bix-iboh Brromiroui coal some twenty feet above the upper can¬ 
nel was opened on the top of the point on the south side of Droddy's 
Creek, near the western edge of the map; and la said to have been six 
Inches thick, pretty firm, but not spllnl-llke, without solid roof but about 
two feet of rather hard clay above it. The same bed shows about three 
tnebee of outcrop, without solid rooT or floor, about thirty two feel above 
the bottom of Entry No. 4, of the Peytona mines and on the north side of 
the hollow. 

Uppkb Oahjtzl —The thicknesses of Ibe beds In the general section 
within three or four feet above the Upper Cannel bed are the means of 
measurements at two places, except that the thickness given for the 
principal cannel bench Is the avenge of four measurements near the 
mines. That bench, however, Is still more variable hereabouts. It baa 
been worked at the Peytona mlnea by a short drift, on wblob It measures 
twenty-seven lnohee and about thirty-one Inches, and has also been 
opened by a elope from the Main Cannel bed and measures there twenty - 
one lnohee. 

On Abehlre'e Branch of Indian Creek, half a mile soutbeaat of the Fey- 
tona mines, the same bed Is opened In several placos, and at one ef them 
measures w follows, from above downward - 

Slate. 

Coal. 0 0 

Brownish-gray sand rock.about 2 0 

Brown sbaln.,.. "16 

Cancel ooal .... 

Shales, exposed.. 


1 11 
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At another opening, about two hundred yards farther up the branch 
and on Ita north aide, the following aeoilon with the same bed la expoeed 
from above downward : 

rt iv 

Coal, bituminous, “hard,” merely the tall of the out* 

crop. 0 0 

Slate. 9 0 

Oannel coal . 1 8 

4 0 

At an opening about thirty yarda dlatant on the aouth aide of the 
branch the Upper Cannel la about ten lnchoe thick, but it la only the tall 
of the outcrop not well roofed over. 

An opening was made on the Upper Cannel In June, 1878, back of John 
McCarty’s honae on Droddy'a creek. In the weatern edge of the tract, 
aud gave the following auction from above downward . 


Sand rook, maaalre.about 9 0 

Sbalea. 8 0 

Coal, aoft, rotten, bltumlnoua. “ 0 0 

Clay. " 0 « 

Black elate. “ 0 0* 

Cashbl, the upper Inch perhapa a little bony . " 8 2} 


ft 8 

The Upper Cannel waa alao opened In 1872 on tho hillside over the 
blacksmith's shop on Droddy’a Creek, half a mile northwesterly from 
the mines, and measures but 10} Inches, of which only the upper nlne- 
elghtha of an Inch are cannel or cannel slate, the rest all bltumlnoua; 
but there waa only clay and loom above, without any solid roof. 

The quality of the cannel coal of this bed at Peytona la very good, 
though not quite equal to the remarkably One coal of the Main Cannel 
bed. 

On Lena Creek the Upper Cannel coal bed la of different character, but 
la beyond question the bed called there Wood's Upper Coal. It seemed 
In 187ft to have been worked only at Wood's upper mine on King’s 
branch, where H waa opened by a drift about twenty feet long In the 
winter of 1880 and 1670, with the fallowing section from above down* 
ward: 


rt. nr. 

Coal, bituminous, softer.about 0 ft 

Olay. ”0 0* 

Coal, bltumlnoua, bard, “splint". “ ft 8 


8 8 * 

It waa not then fatly aooeaalbla on aeoount of water dammed back by 
fallen earth at the month. 
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The same bed «u Imperfectly opened at the head of Big Hollow, In 
1872, with the following section from abore downward 


Loose clay and ihaly wash.about 2 0 

Coal, much weathered, rather hard " 0 8 ■» 

Clay. «■ 0 04 [ 8 0 

Coal, hard and Ann, but weathered •' 8 J 

Black slate, exposed . “ 0 1 


The same bed was opened In 1879 on the very steep hillside on the 
south side of Schoolhouse Hollow, near the middle or the east edge of 
the map, with the following section from above downward 


Slate roof exposed.about 2 0 

Coal, softer.... “ 0 5| \ 

Cloy. » 0 0* f 8 8J 

Coal, bard, "splint". " S 10 J 


8 8 } 

Floor, said to be slate, two Inches under water. 

Another opening made on Ilia same bed In 1872, on Bee Branch, near 
the aouthern edge or the map, gave the following section from above 
downward 


Slate.about 1 0 

Coal, rather soft. “ 0 \ 

Clay. ■■ 0 1 [ 8 8 

Coal, bituminous, hard, “splint". “ 8 94) 

Brownish gray, fine, hard sand rock “10 

8 T 

A rather Imperfect opening nude on the same bed In 1872 nearly oppo¬ 
site Nuby’■ house on the left fork of Lens Creek had the following section 
Irom above downward: 

Ho roof but loose material, mostly brownish gray sandstone blocks. 


Coal, bituminous. 

Gray olay. 

Coal, bituminous. 

Bony ooal. 

Coal, bituminous.. 



Another opening on the same bed made Imperfectly In 1871 at Per- 
ester’s Spring, on a small branch of the left fork of Lens Creek, nearly 
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■oath of Lavender 1 house, gave the following section from above down 
ward. 

No roof but wash. 

ft n» 

Coal, slaty.about 0 1 

Coal, with half an Inch of clay about the middle, " 0 11 

Hard Are olay 

~ 0 

The spring Is only about three feet distant. Its water la called good, 
bat said to Uste a little sulphury. 

It Is probably the same bed that was very poorly opened In 187) rather 
high up the hillside In Pools' Hollow, with tho following section from 


above downward : 

Wash loam. rr. in ft m 

Coal. o ■ 

Clay. 0 1* 

Coal. 1 6J . 9 2 

Clay. 0 0| 

Coal. 0 2 

Clay, exposed. .. . . about 0 Q 

~B 8 


The coal Is only bituminous, and nothing but dirty crop-coal, and so 
not or very good appearance. 

The bed was also opened In 1872 near Asa Ferret's house, and near 
the southwest corner of the map. Just above the so-called Ferret’s ooal 
opening on the Factory Coal Bed, or the Peytona Main Cannel, and had 
the following section from above downward : 


Roof, not solid. „ n , 

Coal, bituminous, "splint’'. 0 fl 

Fireclay. 0 8 

Coal, bituminous, "splint”. 1 6 


2 8 

The coal of Wood’s Upper Bed la bituminous, of very fine quality, eape* 
dally the main bench, below tha seam of clay. The main bench is a 
remarkably firm splint coal, extremely well suited for steam purposes or 


domestic fires, or probabl^ven for burning raw In Iron fhrnaaes. It Is 
easily mined In large blocks that bear rough handling extremely well. 
A fair specimen of It was assayed In 1872 by the very ablq chemist, Dr. 
George A. Koenig, and yielded : 

Coke. 88.88 

Gas. 88.98 

Ashes (gray). 6.43 

Hygroscopic water. 1.96 


100.00 

















The coal seems to be very free from lulpliar The thin upper bench is 
lew Arm than the main one 1 hit be I la undoubtedly the ono deaenbed 
In the following extract! from a report on these tiacta by the celebrated 
Professor James Hall (1834) as quoted in the pamphlet of the St Qeorge 
Mining and Manufacturing Company New York 1803 page 7 

Thla bed was first opened on the point of a low hill in the rear of Mr 
Ticker a house as shown on the map At this point It is throe feet ten 
Inches thick Although In a most exposed situation and covered only I y 
a slight thickness of clay the coal was quarried out In blooks of laige 
size and breaking into smaller masses only by the application of cor aider 
able force 

The aspect of the coal is that of a laminated cancel coal with thin 
seams of bituminous coal intervening but alti getlier forming a small part 
of the whole On burning this coni side by side with the cannel c al 
from the bed previously mentioned there was a remarkable similarity in 
the color an 1 character or ihe flame the amount of smoke and the a«h 
The coal burn* with much white or yellowish white flame with ut Ic 
crepitation and wuh a small quantity of smoke It maintains its I >m 
showing no dlsposltl in to melt or run and In ihe process of burning 
throws out numerous Jets of white flame In addition to the steady bum 
Ing flame When partially burned It presents a fine porous coke flnnlly 
burning away to a white or light colored ash without In the cases tried 
any appreciable quantity or slag or other Impurity The flame and quan 
tlty or smoke from a piece of cannel coal burned at the same time and by 
the side of this coal were not perceptibly different 

From this lltile experiment twice repeated at the locality I Infer that 
for all purposes for producing steam or for a steady dry burning blazing 
coal the coal from this bed will answer all the purposes of the rrtl can Del 
coal and fbr these objects will be equally valuable The only advantage 
possessed by the cannel coal for domestic ate Is that of Its freedom from 
soiling In the process of handling I am Inclined therefore to regard 
this bed of ooal as of very great value particularly upon the western rlv 
ers and for the steam hollers of all manufactories where the prevailing 
ooal* are of the soft bituminous character 

I may mention that each Is the Indestructibility of this coal from ordl 
nary atmospheric agencies, that large fragment* mmy be picked n£ In the 
beds of the streams half a mile from the coal In place and lha specimens 
burned were of such samples which had lain exposed to the weather prob 
ably for centuries. I need scarcely mention that from this remarkable 
Indestructibility or the coal from the agency of the weather and from lia 
breaking out In large blocks even on the exposed outorops it Is remark 
ably adapted to bear transportation with little lues from breaking or 

" This combination of qualities, which I hesitate not to say Is possessed 
by no other coal In this region, except the cannel ooal, renders It extremely 
vajtable to any parties who propose to mins and send cflel to market 
raoo ina. raooa aoo xxxm 146 tx* pWmdxov M 1884 
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The'bed teems to thin oat, not only southwestward towards Peytons, 
bat northwestward towards the Kanswhs , for near the river It measures 
but 9 (bet 10 Inches In one piece, end would seem to be much less then that 
In Church Hollow and thereabouts. At the few points, bowerer, where 
(hlly opened on the Parker tracts, It seems to be of good workable thick¬ 
ness ; and the bed seems to have Its greatest else Just here, and to be In 
general little noticeable everywhere else In the neighborhood. 

The "baetard cannel ” at the bottom of the upper cannel coal bed, at 
Peytona, oontalns numerous fossil shells. 

Main Carnm, —The Main Cannel ooal bed had, in 1879, been worked 
for twenty yean or more at the Peytona mines and near them, as well as 
at the adjacent mines of the Western MlnlDg and Manufacturing Com¬ 
pany. Seven measurements of the coal at different parts of the Peytona 
mines give the following section of the bed from above downward . 


Smooth cannel, 1,, 8 to 2,, 1, average, -i 

about. 1 10 V 9 0 

Curly (or birds’ eye) cannel, 0,, 0 to 1„ 6 0 8 3 

Bituminous coal, 0„ 0 to 0„ 8. 0 i 0 A 


9 10 9 10 


After those measurements were made, another part of the mine yielded 
cannel, both kinds together, 8 feet B Inches thick, the lower 17} Inches 
being curly and the real all good cannel. 

An opening on the river front of the hillside over Halstad’s farm about 
three-quarters of a mile northeast of the mines shows the following section 
from above downward : 

FT. IF FT. IF. 


Brownlah-gray slate.about 8 

Wild cannel or very bony cannel, or 

cannel elate.. 0 

Olay. 0 

Canni* the lower Inoh a little mixed 

with blinmlnona ooal. 0 

Coal, bituminous, very hard. 0 

Olay. 0 

Coal, bituminous, very hard, somewhat 
resembling "curly cannel”. 0 


In Abehlre’a Hollow, about half a mQa southeast of the mines, the bed 
le opened, with the following section from above downward: 


Smooth asinb. 0 8 

Goal, hard bituminous. 0 11 

Smooth oamm.. 0 10 


% 0 















An opening near Droddy’s Creek, about three quarters of a mile north- 
westerly from the Peytons mines, gives the following section from above 
downward: 


Oajtbtkl, slaty. 0 0 

Coal, bituminous.. 0 8 

Coal, bituminous, resembling “curly cannel”. 1 1 

Coal, bituminous. 0 0 


8 4 

Near John McCarty’s house on Droddy's Creek, about twenty fort below 
the opening on the Upper Cannel, tbere Is an old opening quite fhllen In 
that must have been on the Main Cannel, but Its coal Is said to have been 
"bituminous mixed with cannel.” 

The smooth cannel Is cannel proper , the curly cannel Is an Intimate 
mixture of cannel coal and bituminous The curly Is more highly prized, 
as it makes the beat coal for domestic use The quality of both kinds Is 
remarkably pure Besides the very great menu of the coal for domestic 
purposes. It Is very valuable for making gas, owing to the large yield and 
high candle power of the gas , and the coal Is therefore used as an “ en- 
rlcher” with bituminous gas coal. 

The following are the results of an assay of the Peytons cannel coal, as 
reported by the Manhattan Qas Light Company of New York, In 1800 : 

“Maximum yield of gas per ton of 8240 pounds—18,900 cubic ieet ol 
82 08 candle power. 

“At 10,000 feet per ton (standard yield) the Illuminating power of the 
gas la equal to 41.10 candles 

"Yield of coke per ton, 81 bushels, weighing 1880 pounds. 

“ One bushel of the hydrate of lime punflee 4810 cubic feet of gas. 

“Analysis of the coal: 


“Volatile matter. 46.00 

"Fixed carbon . 4100 

“Ash. 18 00 


100 . 00 ” 

The cancel coal of the Main Bed has In some parts of the mine red ash, 
and In some parts while ash. At one place there Is wliat they call 
“gummy ooal ” or “ gum,” red and white, said to be liquid wkep flreah. 
like syrup, thinner than cold molasses. Borne of It when gathered dry In 
the mine looks like a rotten ooal, and some of It like a bituminous 
powder. 

In mining, the bHnmtnous ooal was thrown aside In the mine, and left 
there. 

This bed Is the same u the Factory Cannel Coal Bed of Lens Creek, but 
muefa superior to H In quality, u well as thickness, at the Peytona mlnsa. 
It k a very Irregular bed both In thickness and quality, and its unususl 
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merits In these respects at Peytons gave especial valao to the deposit 
then 

The Factory Cannel Goal Bed was the most widely known of all the coals 
on Lens Creek and Is the one formerly worked at the old oil factory on 
the Left Fork The section tl ere at about tw enty five yards Inside the 
middle one of three drifts u as follows from above downward 

it in IT Ik 

Coal bituminous 0 0 t 

Black slaty clay 0 0* [ 8 8 t 

Cannel 2 t J 

Black Iron ore about 0 8 

1 

The bench of cannel however Is said to yield only 1 foot 8 inches of 
good cannel the rest being wild tannel or cannel sbale 

The same bed was Imperfectly opened In 1872 nearly oppoolte Nul y a 
house on the Left Fork of Lens Creek and bad the following section from 
above downward 

No solid roof rt in 

Cakhel partly good partly slaty all rather poor 
looking about 8 0 

Black carbonate of Iron 0 2 

Brownish gray sand rock at least 20 0 


The coal looks rather less pure than the Peytons mine cannel bat that 
u perhaps owing to It* being merely orop coal Tha thickness too could 
not be properly measured without a Arm roof 
The bed was opened also In 1872 near the sohoolhouae of the Left Fork 
with the following section from above downward 


Bhaly sand rock 
Black day 
Coal 

Black clay 
Band rock 
any shales 
Black soft slate 
Coal bituminous. 
Olay 

Co AO bituminous 
Bright umL 
Gray slaty day 
Bhaly sand rock 
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The same bed apparently «u Imperfectly opened In 1872, near the bead 
of Stewart Branch, and had the following lection from abovedownward . 


Loam, no Arm roof.about 2 0 

Clay, mixed with coal date, outcrop. 0 0 

Fire clay. " 1 8 

Coal, bltmnlnou*. 0 7 


4 7 

The name bed was Imperfectly opened too, In 1872, In Locuet IIollow, 
eaet of the Right Fork, and had the following section from above down¬ 
ward : 

rr in 

No true roof, but clay and wash. about 2 0 

Crop-coal— . 0 7 

Clay and wash. ... 0 4 

Coal, bituminous .. .... 1 A 

Fireclay. about 0 1 

Coal, bituminous. .... 07 

8 2 

The same bed was well opened In 1872, above Asa Ferrel’s house, near 
the southwest corner of the map, with the following section from above 
downward : 

FT IK FT. IX. 

Gray and brown shales. 2 S 

Hard black slate. .... 0 1 

Gray and brown shales. 0 8 

Coal, bituminous, good. 0 2 ■> 

Cakkul, good, bnt not onrly. 0 8 f- 3 8 

Coal, bituminous, good. 1 10 J 

Brownish-gray sand rock, exposed, about 0 0 

8 n 

The place of the bed appean alio to be Indicated by an exposure of 
about three luohea of bituminous ooal a little more than 40 feet In level below 
the opening on Wood's Upper Coal at PerrateT's Spring already mentioned. 

Tbe quality of the Factory Oannel Bed Is plainly very variable, and Its 
thickness extremely to. Tbe bed thins oat towards the Kanawha, near 
Brownstown and above, and can scarcely be found there at all, having 
bat a Aw inohei of thickness and no oannel. It may prove workable In 
some spots, especially near the Aetory, bnt Is so thin and variable that It 
can hardly be oouuted on. The rafcMl lasts so long, when exposed to the 
weather, that bits of It are found ill ajppg the outcrop, which to therefore 
comparatively easy to follow on tie ground; and oan be looked for 
between the outcrops of Wood’s Upper and Wood’s Lower Coal. 
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Shoot Coal.— The Shoot Coal Bed, at Peytons, b eo celled from the 
opening near the foot of the ahoot at the mines. The opening was closed 
and no longer accessible In 1878, bat was laid to have had the following 
section from above downward : 


FT W. 

Coal, bituminous, good, hard . 0 10 

' Siam. 0 4 

Coal, bituminous, good, very hard, "breaks almost 
like anthracite’’. . 8 6} 


8 0 

The same bed Is also said to have been opened a great many years ago, 
by Dr. DnBols, above the Blacksmith Bank, and found to have a thick¬ 
ness of over 4 feet, besides 8 Inches of slate at 10 Inches below the top. 

The bed was opened In 1878, In Abahlre's Hollow, opposite Abahire’a 
boose, with the following section from above downward . 


No solid roof. 

Coal, bituminous. 8 10 

Coal, "splint,’’or bony. 0 0 


8 4 

The bed was likewise opened In 1872, on Indian Creek, about 800 yards 
above Abshlre house, and 50 yards below the mouth of Meadow’s Fork of 
Indian Creek, and bad the following section from above downward ■ 


Gray shales. 

Soft blaok slate.about 

Coal, bituminous. 

Slate. 

Coal, bltumlnona.. 


0 1 

0 0 

0 8 * 

8 8 * 


} 


8 


8 


8 


On Lons Creek, the eoel bed of Wood’s lower mine (s drift some 80 feet 
long), on King’s Branch of the Left Fork, Is Ihsssms as the Peytons Shoot 
Cos.; Bed, and has the following section from above downward: 


Solid aand rock exposed.about 

Ooai* bituminous. 

Slats or elay.about 

Coal, bituminous.... 

Slate or clay......aboot 

Coal, bHominoas... 


Ft. JM. IT. Dl. 

4 0 

1 0 ) 



7 8 




















The unit bed vu opened In 1879, near the schoolhouse of the loft fork 
of Leni Greek, and had the following lection trom above downward: 


Brownish-gray eand rook, exposed, about 2 


Goal, bituminous, firm and good . 2 

Bony coal or elate. 0 

Coal, bituminous, firm and good .... 1 

Slate, exposed.about 0 



0 0 * 

The coal seems to be or One quality. 

The same bed was formerly opened at Fry’s Coal Bank, still partially 
accessible In 1879, and bad the following section from above downward . 


“Slate roof of unknown thickness." 

Coal, bituminous, very Arm, good . 8 8 

“Slate bottom." 

Near the mouth of the drift the coal has a quarter Inch of slate at a 
foot or fifteen Inches from the bottom ; but the slate Is said to disappear 
fortber In. 

The same bed was opened rather Imperfectly on Stewart's Branch, 
nearly three quarters of a mile southwest of the forks of Lens Greek and 
had the following section from above downward . 


Gray and black shales. about 10 0 

Gray sand with some particles of coal mixed. 0 4 

Coal, bltnmlnoux. 2 0 

Hard, brownish-gray sand rock. 


12 4 

The same bed, apparently, waa opened In 1872, In Peels’ Hollow, with 
the following section from above downward 


Loam. 

Brawn shale* .about 

Coal, bituminous. 

Fireclay. 

9 8 * 

But, perhaps, the ooal bed wa* not folly exposed ; or possibly, by an 
error of the aneroid level, this may be the representative of the Block¬ 
smith Ooal Bed. 

Imperfect open In gi of the same bed wen also made nearly opposite 
Nuby’s, on tbe Left Fork of Leo* Greek, where only two fiwtara exposed 


■ ‘ 2 
0 ft* 
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Id a crush of loose rocks ; snd near Ah Ferrel's, on the Right Fork of 
Lens Greek, where leu than s foot of crop coal hu been uncovered. 

This coal bed Is clearly the same as the bed formerly worked at the 
Wlnlfrede Goal Oo.’s main mine, leu than a mile eut of the main Parker 
tract. That mine was still acceulble In 1879, with a little difficulty, and 
neap the mouth of the drift gave the following section from above down* 
ward : 


rr w 

Brownish-gray, massive sand rock about 9 0 

Slate. ... .08 

Brownish-gray, massive sand rock. ... 1 9 

Slate . 8 0 

Coal, bituminous, firm and good. 9 9 

Clay. 0 8 

Coal, bituminous, firm and good. 1 0 

Shale, exposed.about 1 0 

18 11 


4 6 


The quality of the coal, as well as the slate or clay parting. Is extremely 
like wbat Is found at the opening on Wood's Lower Bed (the Peytona 
Shoot Bed), near the schoolhouse of the Left Fork of Lens Greek, and at 
Fry's Coal Bank on Ketchnm Branch and at other points. The Identity 
was evidently recognized by Prof. Hall forty years ago. 

The coal of Wood's Lower Bed on Lens Greek seems all to bo of very 
fine quality, richer In gas than Wood's Upper Goal and somewhat leu 
Arm than that, though still very firm and capable of bearing handling 
veiy well. It Is much liked as a domestic coal, and wonld probably be 
a good gas ooal. It is unquestionably the ume u the one or the Wini¬ 
freds mines, the ooal of which bears a very high reputation -, and Is prob¬ 
ably the same In quality, since those mines are within a mile of the 
eastern edge or the main Parker tract. Besides, u already pointed out, 
the resemblance Is very strong Indeed. 

The Winifreds Ooal was supposed In 1879 to be also the same u the 
bed of the Coalburg mines, a oouple of miles more distant up the 
Kanawha ; but, In spite of the reeemblanoe of the structure of the two 
beds and the quality of the ooals and other arguments. Prof White 
(Bulletin 69, p. 169), says that the Winifreds Is seventy-live or one hun¬ 
dred feet lower than the Coalburg ooal, reckoning from the Kanawha 
black flint In that case It would seem that the Coalburg bed must be 
the ume as Wood's Upper Coal, the Upper oannel of Peytons ; but the 
distance apart In tbeae two surveys la about one hundred and twenty 
feet, a difference hard to reoonclle. The Short Bed of Peytona, Wood’s 
Lower Bed of Lena Greek, seems hereabouts to be the moat uniform In 
thickness and In quality of all the ooals below the barren measures, and 
to be everywhere a very excellent, Ann, MMltm ooal and of workable 
thickness wherever It baa been fully opened. Towards the Kanawha, 
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outside of ibe tracts, It appear* to be la two or three benches separated by 
layers of oUy a foot or even more In thick ness. 

Blacksmith Goal —The Blacksmith Coal at Peytona Is so named for 
Its parity and usefulness In the forge, and would seem to be very per¬ 
sistently or fine quality, slooe the same bed Is called to In the northern 
edge of the State. It la, however, probably too thin to work at present, 
eicept for local use along the outcrop. 

It was worked by a drift at the lower part of the Peytona mines, and 
had there the following section from above downward 


sand rock 


Brownish gray, hard shales, exposed 

Bolt slia)8s. 

Coal, bituminous.. 

Bony ooal or slate. .... 

Coal, bituminous. 

Slate . 

Coal, bituminous.. 

Clay, apparently 


The bed was opened also at Abshlre'e Coal Bank, on Indian Creek near 
Abshlre’e Hollow, with the following section from above downward ; 

rr IK. 

Shaly eand rock, exposed.about S 0 

Coal, bituminous, good. . ‘8 0 

Fireclay, mixed with slate. 

7 0 


The same bed Is opened, too. In Abehlre’s Hollow, back of his house, 
with the following seotlon from above downward i 

Shales, exposed.about 

Shaly sand rook . “ 

Slate. " 

Coal, bituminous . ** 

Fireclay mixed with slate. 

7 7 

This bed at Lens Creek appear* at about twenty feet below Wood's 
Lower Ooal. 

It would soon to be the bed opened la 1971 on Kelcbam Branch, near 
the southeast oorner of tha mop, In two places near together oa opposite 
»ov. 99,1894. 



140. tx. 
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•idea ofihe branch and about half a mile from Ita mouth At the upper 
southern one there waa the following aectlon from above downward 

tt re 

Gray ahale exposed about 8 0 

Black elate 1 <4 

Gray ehalea 0 8J 

Coal bltum none and clay and (late In aeveral 
layera moatlycoal 1 2 

Gray al alee - 


Hrownlah gray aand rock 
Brown an 1 grey ihalea 
Black elate 
Gray ahalee 
Coal bltuinlnoua 
Clay 

Coal bituminoue 


0 0 

The name bed aeemi alao to have been opened on the Stewart Branch of 
the Left Fork eome 000 yard* above the mouth of the branch by a couple 
of old rained drlfta that ezpoea a few Incliea only of the top of the ooal 
with two or three feet of ihalea over it 

Jbbuold a Coal —Jerrold ■ Ooal of Lena Creek aeeme not to exlat at 
Peytona but to be repreaented perhapa by eome three Inches of black 
elate at the bottom of about twenty feet of apparently iron bearing brown 
ihalea Just like thoae that overlie the bed on Lem Crock The black alate 
la exposed on the railroad about sixteen feet above the top of the lower 
shoot 

The bllumlnoua coal bed worked by Jerrold on the bank of the Left Fork 
of Lena Creek Juat below the mouth or Katcham Branch haa the following 
section there from above downward 
Loose blocks of aand rock 
Roof slate exposed 
Coal bituminous comparatively soft 
Coal bituminous much of it hard 
splint, but generally leas hard than 
Wood s Upper Ooal 

4 H 

It woo Id seem probable on the whole that It la the same bed that was 
worked at Ultcbel a Ooal drifts on the left fork of Lena Oreek about 200 
yards above the month of Ketcbam a Branch though It Is possible that 
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the coal here la a local thickening of the small bed that occur* some fifteen 
feet below Jerrold’s Coal. The section at Mltchel’a drifts Is at follows, 
from above downward: 

TT IK 

Slate, exposed about 1 0 

Coal, bituminous, less firm than Wood's Upper Coal, 

but of fklr quality. ..81 

“Slate floor.’* - 

4 7 

The same bed apparently was opened at the old drift on the Ketcham 
Branch of the Left Fork of Lens Crook, near the mouth of the branch. The 
coal Is partly covered at the bottom , but would seem to measure about 
two feet In thickness. 

The Jerrold Coal is seen also at Mrs. Nuby’s coal mine, a drift ahout six 
feet long on the Left Fork or Lens Creek, 800 yards below her house, with 
the following section ftom above downward : 

ft. ik rr. w 

Shales, exposed about 4 0 

Coin, bituminous, of fair quality 1 0 \ 

Clay. 0 0} l 3 10} 

Coal, bituminous, of fair quality 1 10} ) 


Two Inches above the clay seam, there Is, at least In places, another 
similar clay seam. 

The same bed was worked with eight old drifts close together Just 
across the creek, and had there the following section from above down¬ 
ward : 

Sand rook, massive. rr, ik 

Slaty shales and shaly sand rock with small Iron-ore 

nodnles.. . .about IS 0 

Coal, bituminous, with two or three quarter-inch 
seams or black day at about nine Inches below the 
top, apparently 8„ 0 or more In one drift. In 

another, measured. 3 10 

Slaty shales. . 10 0 


The same bed Is worked with a drift a dozen yards long at flyer’s Coal 
Bank, dose by the oU fhotory already mentioned, and has the following 
section ftom above downward i 

rr. ik. rr. ik. 

Brownish gray sand rock, massive, about 19 0 

Slats.. 0 fl 

Coal, bituminous, good. 0 0 i 

Black day.. 0 0} [ 9 8} 

Goal, bituminous good. 1 H ' 


16 H 
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The same bed la also worked by Oas Hoffman on the Vlnnle Lick 
Branch of the R ght Fork of Lem Creek and hoe there the following eeo 
lion from above downward 


Coal bllumlnou* 
Olay 

Coal bituminous 



» ty 

The bed has been worked too by a drift on the opposite (weal) aide 
of the Right Fork of Lena Creek back of Qua Hoffman ■ houae and haa 
there the following section from above downward 


Brownish gray ahaly sand rock about 8 0 

Shales with iron nodules 1 8 

Coal bituminous 8 1 


11 7 

The bed was Imperfectly opened on the Right Fork or Lena Creek oppo 
site the mouth of Orchard Hollow and a quarter of a mile above the 
mouth of Ylnnte Lick Branch and had the following sectlm from above 
downward 


Sbaly sand rock with some nodules of Impure iron 
ore about • 0 

Coal bituminous good but much weathered at 
least about 1 

Dark ahalea S 0 


18 0J 

Haifa foot of the top or the coal bed la exposed under the abates near 
Mr Hoffman a opposite the mouth of Big Hollow on the Right Fork of 
Lens Creek 

The bed was opened in 1878 In Locust Hollow near the east bank of the 
Right Fork of Lena Creek and had the following lection from above down 
ward 


Clay ahalea no aoHd roof 
Coal bituminous mostly hard and good 
Clay 

Coal* bony 

8 Oi 

Another Imperfect trial pit on tbs mine bed some twenty yards to the 
south gave about the tame measuroments but some of the lower bench 
teemed to be Uke oannel 


8 0 
1 «*1 

1 0 - 8 0 * 

o e J 
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The Mine bed la at leeat partially exposed where It finally passes south¬ 
ward beneath the bottom of the valley of the Right Fork of Lens Creek, at 
the month of Rise Hollow. The coal there Is partially concealed by 
moddy water and perhaps rubbish In the bole, bnt would seem to be only 
1,, 0 or two feet thick, with only two feet of wash for a cover. The wash 
Is stripped oft and the coal dug out The coal Is firm and In large lamps, 
bituminous, of good quality and much liked by the country people. 

The coal at Jerrold’s, Hoffman’s, Ruby's and Myer’s mines, and at 
Rise Hollow Is of good quality, but not equal to Wood's Upper and Lower 
coals. It Is loss firm, especially the upper six laches, than either of them ; 
bnt the greater part of the bed Is far from being tender. The quality In 
fact seems to be on the whole pretty fair The thickness would seem to 
be rather variable, and It may prove to be unworkable at present in some 
parti of the tracts It not only disappears at Peytons, but on the Kanawha 
above Brownstown would seem to be hardly of workable thickness, or 
only two feet and a half, though worked a little at some points. 

Vickkr'b Coal.— Opposite the mouth or Vlcker's Branch, on the Left 
Fork of Lens Creek, at the lower end of the eight drills on the Jerrold Coal, 
there are two old drills on a coal, a dozen or fifteen feet lower ; and, for 
want of a more suitable name, It may be called Vlcker's Coal. The coal 
Is no longer exposed for measurement hero , but seems to havo been per¬ 
haps two feet thick. 

The same bed was worked at an old drill about fifteen feet below 
Jerrold’s old coal opening on the Led Fork of Lens Creek, two hundred 
and filly yards below the’mouth of Ketcham Branch. There also the 
drift has fallen In so as to be inaccessible and leave the coal unexposed. 
The thlokness seamed to have been perhaps two feet. 

The bed may probably be the same as the one exposed at Peytons, 
nine feet below the top of the waterfall below the lower shoot. It has 
there the following section from the top of the waterfall downward . 

it nt 


Brownish-gray sand roek, very cross-bedded. 0 0 

Coal, bituminous. 0 8 

Brownish-gray sand rock (T) 


0 8 

It Is probable that the coal bed was of greater thlokness than that, at 
the drifts on Lens Creek, or It would hot have been opened for working 
at all; but as It seams to have been little worked oompered with the 
Jerrold Coal Just above It, there Isjbo probability that It was more than 
the two feet think It seems to hare been. 

It Is barely possible that the coal of Hitchers old drifts on Lens 
Creak just above the mouth of Ketcham Branch may be the Vlcker’s bed; 
and It wm so supposed probable In 1878 j bnt In that cose It would have 
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been only quite locally thicker there. It seems on the whole very much 
more likely that Mliohel’e coal waa the same a* Jerrold’s. 

COMPARISON WITH THB NoRTIIBHN WRST VIRGINIA SECTION 

According to Prof. J J. Stevenson ( Tram. Am. Phil Boe , Vol 
xt, pp. 17-81, 1878), the aectlou of the carboniferous rocks of a portion of 
Monongalia and Marlon counties, In the northern edge of West Virginia, 
near the aonthweat oorner of Pennsylvania, la as follows, from above 
downward. 

UPPBR COAL OBOCP—MONONQAHBLA BITBB SBBIBS 


1. Sandstone, "Waynesburg” 80-10 


9. Shale ...^ . 1-10 

8. Coal, “Waynesburg”_ 0-0 

4 Sandstone. 10 

0 Shale. 8 

0. Limestone. 0 

7. Shales and sandstone.. 90 

8 Limestone and shale. 80 

9. Sandatone and shale. 81 

10. Limestone. 6 

11. Sandatone. 10 

19. Limestone... T 

18. Sandatone. 10 

14. Limestone.....'. 8 

10. Sandatone and shales. 98 

18. Shale. 1-90 

17. Coal, " Bewlokley ”. 

18. Shale. 0-8 

19 Limestone. 9 

90. Sandstone. 4-10 

91. Limestone.. 99 

99. Coal, “Redstone”. 4-0 

98. Fireclay. 1 

94. Llmeetone. 19 

98. Shale. 0-19 

98. Sandstone. 0-80 

97. Coal, “Pittsburgh”. 7-14 

98. Fireolny. 8 

LOW MB BABBXH eSOCP—BAB&U HI 

1. Shale with Inn. 14 

9. Limestone. 9-4 

8. Coal.. 1H 


80 

8 

7 
10 

8 
0 


80 

8 

10 

7 
10 

8 

98 
19 
0 
8 
9 
7 

99 


19 

8 

17 

10 



i* 


0 


8 


8 


8 


0 

8 

0 


9 
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4. Shale. 8 8 

0. Sandatone . 90 20 

0. Shalea. 8 8 

7. Llmeatone. 8 8 

8. Shale with Iron . 4} 4 

0 Llmeatone . 1} 1 

10. Shalea and ahaly llmeatone 29 22 

11 Llmeatone. 1} 1 

19. Shale. 18 18 

18. Coal l}-2 1 

14. Sandatone. 10-80 17 

10. Coal . j-ij 0 

10. Llmeatone. 8 8 

17. Shalea, olive. 10 10 

18. Llmeatone. 8 8 

10. Shalea, olive. 12 12 

90. Sandatone. 40 40 

91. Conglomerate. 0-0 8 

92. Sandatone. 10 10 

88 . Coal.. 8}-4 8 

84. Shalea, variegated, with 

aome ahaly aandatone.... 88} 83 

Sandatone. 1-4 2 

Shale, caloareona and fba- 

alllferona. 2-4 8 

Shale, variegated, foaalllfer- 

ona. 24 24 

Coal. . }-l* 0 

Llmeatone. 0 0 

Shalea, varlogated, with 

Iron. 90 20 

Sandatone. 10-90 10 

Shalea with lion. 10-10 «19 

LOWBS 8SOUP—ALLMHBHT HITXB a*RUS. 
1. Sandatone, "Mahoning”.. 70 70 

9. Shalea.. 19 19 

8 . Coal.. 1} 1 

4. Shalea.. 1-90 18 

8 Coal.. 4-0 4 

8. Shalea. 10 10 

7. Coal. 1 1 

8. Sandatone. 0 8 

9. Shale... 10 16 

10. Llmeatone, ••OmUmoda” 4-0 "4 

11. Shale. 80 80 



7i 

0 

11 * 

0 

0 

0 

11 

e 


4 

0 

0 

0 


0 


8 
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12. Coal . . &4 

18. Sandstone and shuta . 80-80 
14. Coal, "Blacksmith ”. 2-8 

18. Shale ... . 16-20 

16. Sandstone, "Tloneaia” 26-80 

17 Shale. 26 

18. Coat. 1| 

18. Sandstone.. . 4 

20. Coal. 1 

21. Shale . 10 

Great conglomerate, Penns. 

No XII. . about 850 


MIAN 

n IN FT IK 

8 0 8 8 

25 0 23 0 

2 0 2 0 

17 0 j 

27 8 > 70 0 

23 0 > 

18 19 

4 0 4 0 

10 10 

10 0 10 0 


830 0 


The following table of sections shows the coal beds and the Intervals 
between them at Peytona, and In several parts or the Lens Creek field, ae 
well as an average of the whole Lens Creek field, In comparison wlLh the 
corresponding beds of Prof. Stevenson's section for the northern edge of 
the Bute, as Just given. 

The columnar sections drawn on the two maps show the correspondence 
of the coal beds still more clearly. 

iDxirririCATiON or tux Coal Beds. 

Comparing these sections with the sections given by Prof. I. 0. White 
In his Bulletin No. 68, It appears that the six-inch coal about twenty-three 
feet below the Pittsburgh Bed at Peytona Is the little Pittsburgh Bed of 
Payette county. Pa ; the Slate Vein would apparently correspond to the 
Little Clarksburg Coal, likewise slaty at Clarksburg, W. Va ; the three- 
lnoh bony cdal about 200 fbet below the Pltisburgh Bed at Peytona (or 
possibly the five-foot ooal fifty-five feet lower) would oorreepoud to the 
Elk Lick Ooal of the Pittsburgh, Allegheny County and Fayutte County 
region; the slx-lnoh bituminous coal at nearly twenty feel above the Upper 
Cannel or Wood’a Upper Coal, would be the Upper Freeport Bed; the 
Main Oannol. or Faotory Cannel, would be the Middle Freeport Bed; 
Stevenson’s ooal bed No. 7 would be the Lower Freeport Bed; the Shoot 
Coal, or Wood's Lower Coal, or the Winifreds Coal, would be the Middle 
.Xktannlog Bed; the Blacksmith Ooal would be the Lower Klltaonlng ; 
Jsrruld's Coal would be the Clarion Bed ; and Vlcker’s Coal would be the 
Brookvllle Bed. 

The leveling or the surveys was done partly with the vertical circle of 
a transit, partly with a hand level and partly with an aneroid ; and 
though not perfectly exact, was no doubt quite suffiafanlly so to confirm 
the Identification of the coal beds and to prove that the general sections of 
tha surveys agree very takingly with the one of northern West Virginia. 
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The Ethics of Solomon 
Py J Chut on Morris, M.D 

(Read before the American Philosophical 8ociety, Octobers, 1S94 ) 

Probably at no period of human history, unless It bo In our own tlmo 
and esse, do wo read of such changos as catno over the Hebrew nation In 
tlie couiso of the century covering the reigns of Haul, David and Solomon 

For llucc or four ccntui lee preceding, tlie land of Paleslluo bad been oc¬ 
cupied by the twelve tribes who took possession of it under the leadership 
of Joshua, the successor In command of Moses tlie great lawgiver Trained 
In Egyptian knowledge and civilization, wo should naturally look fur 
marks of the Impress of Egyptian modes of thought nnd expiesslon In 
their writings, and accordingly wc do find much that Is to be explained by 
their contact with, and departure from, this phase of human development 
as Illustrated by the monuments and mummies which have been and are 
now so carefully studied A pastoral and agricultural people, living In 
detached communities, associated more or less closely by consanguinity 
and common dangers, and with a worship which separated them from the 
Idolatrous nations surrounding them, they seem to have enjoyed varying 
degree* of prosperity and freedom nndcr tho Judges or ruler* who nrosu 
among them from lime to lime. The ancient empire of Hie Uillllcs bad 
crumbled and disappeared , the rival Assyrian and Egyptian empires bad 
alternately prospered and waned, and were then, as they continued to be. 
In frequent contact and struggle for supremacy. Along the east coast of 
the Mediterranean were powerful cities of Philistines and the commerce- 
loving Tyrlana and SldonlaDs As In aher age*, the rich and fertile plains, 
the valleys and mountain fastnesses of the land ol Canaan, Gilead, Bashan 
and Moab produced food and cattle In enormous quantities for the supply 
of these neighboring nations, and caravan routes were well established 
along the coast and across the Arabian and Syrian deserts. By these 
communication was made and exchange effected between ibe products of 
the valleys of the Nile and tho Euphrates ; while by the commerce of 
Tyre, ibe Iberian peninsula and possibly the shores of Albion were 
brought Into intercourse with far Cathay, as we may Infer from the length 
attributed to ibe voyages of the navies of Hiram and Solomon and the 
cargoes with which they were freighted But with the movements or 
interests of their neighbors ibe Hebrews hitherto htd bad little concern— 
they might hardly even have had more title to be considered as a nation 
tlian have to-day the wandering Bedouin bands that are the sole permanent 
Inhabitant* of Arabia. Their territory was raided by Moabite, Amaleklte 
or Philistine: no advance In arts or science* took place among them ; and 
even their monotheistic faith teemed likely to die out, as It degenerated 
Into a superstitious reverenoe for the Ark, or was overlaid with the Idola¬ 
try of the surrounding peoples. After the capture of their great Palladium 
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l»y tbo riilllBlIiiPB, they became the slaves of Hie latter, until, under the 
guidance of Samuel, Saul raised tin* staudaid of revolt, blew tlic trumpet 
in Qllieuli with the shout, " Let the Hebrews hear " Successful in dm lug 
off the oppressing hands of tbo Ammonites, he was soon sinroumled by 
laTge numbeis of bis countrymen now roused In Mnkc for tin ir liberty , 
he organized Ilium and led them to victory ltul the crow mug achieve 
moot of the vmr with the Philistines which ensued wns not Ills, hut 
that of “a youth, 1 udily nod of fair countenance,” who with sling mid 
stone slew in mortal combat the challenging giant of the Philistine army, 
and thus liernine, in accordance with Saul's oiler, his son in law The 
kingdom of the Hebrews was then successfully established, and by (lie 
prowess of its warriors gained leaped Ini consideration among Its neighbors 
The subsequent madness ol Haul, his jealousy unci banishment of David, 
ii nd Ills death In hla last great buttle with tho PhillstlneB, we need not 
slop to consider, except to note tho Indignation which Nalml's sneer, 
“There be many stapes nowadays who have run away from llielr mus¬ 
ters,” aroused In David, as an Index of how the movement of the Hebrews 
was regarded by the wealthy sheep master of Cuiniel. The death of Paul 
was In a few years followed by David’B public recognition as king of llio 
united nation—by the capture of Jcmsalcm fioro llio JebuMtes and lls es 
labllshment as Ida capital, whence he waged war after war against the 
surrounding Moabites, Edomllesaud Ammonites, extending his leriltoilcs, 
carrying ofl Immense booty, and levying heavy imposts on his subjugated 
enemies Of all this wo read only Incidental and IrugmonUry allusions, 
yet sufficient to enable us to tiaco tho rise ol the nation to power and 
wealth ; so that we are not surprised at the alliance or Pharaoh's daughter 
with his son Solomon If David's character as that not only of the sweet 
singer of Israel, buL a large-hearted, earnest man and devoted sei vant of 
Ood, should Interest us, not tbe leas should that of his Bon and successor. 
Born and reaicd amid all these commotions and developments, and doubt 
leu trained carefully by Nathan and llio other counsellors of his father, 
and Impressed with llio duty laid upon him to eonsolldnte and strengthen 
the new kingdom, lie evince* a spirit of wisdom aud discretion, an earnest 
study of the conditions of bis life work that may well win our admira¬ 
tion. Tho building of the temple and tho palace for which preparations 
had been made duilng his boyhood would naturally draw to Jerusalem 
the best skill and thought of (he lime: for It was well known that neither 
means nor dealre were wanting to make them what Indeed they were, 
worthy of rank among tbe wonders of the world. Then also tbe overland 
oommerca between Egypt and Assyria traversing such an extent of Solo¬ 
mon’s dominions, and fostered by him by building fortresses and outposts 
to protect the caravans as they cams from Damascus to the shores of the 
Mediterranean, would bring sunk an amount of business to Jerusalem 
that we nan readily understand how he mado silver and gold as common 
as lion and stone In his rapidly growing capital. Judldous alliances and 
treaties. Ids reputation for Justice and fairness, and tbe prosperity of the 
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nation naturally attracted men of science and thought around lilm Just as 
in latLr duyi they were tole found at tin, court of Ilaroun al Rasrhul 
Then tlie public wt rks undertaken and parr cl out so magnificently wlili 
the aid of skilled men fioin lyre frr instance would have brought to 
gather the architects and ni( chnnimn* the sculptors and brasslounders 
and many other artisans wli no occuptllons tnd achievements must have 
sceniod most marvelous to the nati<n of shepherds and herdsmen We 
read In tho secret! hlstery of the luaisf mndlngB and castings made by 
some of lhe.se men and can readily comprehend after eleuda of smoke 
from the f lrnaccs had filled the valley and plain ot the Jordan and forma 
of beauty and grace) came from the moulds prepared by thcBe foreign 
ora how tilts of gonu and afreets spread among the people and bolo 
mon a ring became invested with the magioul powers which It possessed 
In the Imaginations of the East W e can see the genesis of Btones like, 
that of Aladdin Hut ami I all this concourse of men of thought and a< 
tl n the guiding spirit is that offiolomon Of studious reflective observant 
and Judicial turn of mini we find recorded among his works ne t only 
proverbs and poems but treatises on natural history We are informed 
that he spafcci of trees from the hy ssop to the cedar of Lebanon • e 
from mosses to conifers and of heists and fowl creeping things and 
fishes rhoogh these treatises are lnsl we may Judge of his accuracy 
from such allusions as are made In Proverbs and Solomon a Hong to the 
habits and actions of bath animals and men 
We may then easily picture to ourselves this powerful king gathering 
around him a sort of Academy of Sciences or Royal Philosophical Society 
before which would come many and varied subjects of Interested disous 
sion among representative men of the differing civilisations of the perl id 
Before such an Assembly or txxlrjirta, or acting perhaps as its Secre 
tary or Reporter or Clerk rxxibjetatfnjf, we may Imagine him reading a 
paper on the theme of man his object tend destiny In the universe and 
how he can attain to his best eleve.lopini.nt his highest good Wo may 
■oppose Egyptian Materialism Assyrian fatalism and Tyrian Commer 
elaliam or Opportunism well represented in the audience either taking part 
in the discusslun or having their respective views stated to be criticised and 
shown to be partly erroneous or Insufficient and followed by the statement 
of bis own solution, and the application of It to the whole problem This 
tain be found In Ch vlll 1 Wisdom maketh a man • taoe to shine ’ 
It we look to Bolomon s conoepUon and Imperaomflcatlon ol Wisdom aa 
given In Proverba vlll and ix, and think of the oontraat he draws between It 
and the false woman ’ as Boors tel agea after did between the trne and false 
reason, and recall the devotion of the Alexandrian school to the Holy Wli 
dom which led to the opening words of John • Qospel In which the same 
wisdom la called The Word—Aoyoj—the Bon of God and afterwards to the 
erection of ‘ HagU Sophia ” at Constantinople we shall It seems to me, 
gain the due so much sought after to this Book of Ecoleataates It then 
all comes Into logical form aa a grand discussion on tho Ihsme of what 
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Is profitable for man, anil what Bhould be Ihc ruling nlui of lilt life ; and 
the conclusion is given In the lust versus 
Tbe propositions which Solomon maintains nrc: 

The oinnl|>otenco of God : 

The future life of mnn and 
The Judgment after death 

The whole is cast into the form of a poem, ns may easily be Been by put¬ 
ting the verses of the Authorized Version in parallelism, or by following 
the Reptuaglnt translation, in which I find this already done I have hIho 
tried to analyze the differing arguments and sentiments, nnd to attribute 
them resi>ectlvcly to an Egyptian, an Assyrian, and a Tyrian speaker, and 
to Solomon In reply, concluding with the verdict of the Assembly aa 
given by Its "Shepherd " or presiding officer 
Aa to the success of such au effort and how far it explains the whole 
book, I leave to tbe candid reader and critic to determine The "inateiial- 
istic” views of esoteric Egyptian philosophy, the successive passage of 
earth, air, fire and water Into each other, the perpetual lound of the foices 
of Nature, are first given, then the dark "fatalism ” of Die East, "to 
everything there is a season,” then selfish "opportunism,” are succes¬ 
sively discussed, and dismissed as Insufficient or unworthy explanations of 
this "sore travail of the boob or men " Then comos the solution, to walk 
In the fear of God, In the wisdom of God, in ttie hope of a life beyond, 
followed by the beautiful peroration, and summing up or the wluile 
The composition of the book Is easily explained by the circumstances 
given, and Ita argument is complete, without any necessity Tor supposing 
later Epicurean or Stoic or Platonic Influences The problems of human 
existence had been thought out far beyond those In tbe East long before, 
as we find from Pythagoras, and the monumonlal evidence* we are dis¬ 
covering in the present era of Inveallgatlon among the remains of an¬ 
tiquity. 

Brugsch Bey, in 1878, drew for me a schema which represented what 
heconsldeied the esoteric Egyptian philosophy four altars In profile, 
dedicated to earth, fire, air and water respectively, while a circle above 
Indicated tbe perpetual change of matter from one of these forms Into 
another. Each is worshiped as divine, and each hits both a male and a 
female name From this I took my concept of tbe views of the Egyptian. 
Omar Kayam’s celebrated "Rubayat" furnished me with that,of the 
Assyrian, while the Chinese commissioner, Hon Fung Kwang Yu, In his 
statement before the Parliament of Religions, at Chicago, of tbe doctrines 
and modes of worship of the follower* of Confucius almost exactly 
bchoes the sentiments of my Tyrian. 

Since writing the above I hare availed mysolfof tbe kind critldemsand 
suggestions aa to several passages of my friends : Ru Rev. O. W. Whitaker, 
Dean Bartlett, Dr. MoVIclur, Prof Morris Jastrow, Jr, Dr. W F Brand 
and Dr. Benjamin Lee , to whom, a* well as to Rev. Mr Elwynand Rev. 
Dr. Cattell, I hereby return my thanks and acknowledgments. While 
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Terorae Luther Dmv leuv and IIci lor have each suggested tomosuch col 
loquy as I have proposed thou c\act vitws were unknown to me until 
this article was in punt and I would submit that llcrdei s very similar 
division in many lustuncos is an argument lu favor of the hypothesis 

EGCLFSIASLES 


L Ihe words of tho Ecclostast the son ol David (the) king of Israel 
rusalom * 


BOIOMOH 


9 Terplixlly of pcrpli shies said the Ficlesiast all is perplexity f 
8 What profit to the man in all Ills labor 


In which he lihors under the sun ’ 


To 


4 A generation goes and a gi n or ilion COmCi* 

And tho o irth lias si x> 1 for ever 
li The sun rises and the sun sets 
And hastes to its place (again) 
fl It rising there m jves toward the South 
And circles (again) toward llio North 
The wind rols In a circling of circles 
And returns upon Its circles 
*7 All the Bireams run Into the Bea 
And the sea Is not filled 
To the place where the streams run 
Thither they return to flow 
8 All words are feeble 

A man shall not be able to spook it 
And the eye shall not bo filled with seeing 
And the ear shall not be satisfied with hearing 
0 What has been! that Is what shall be 
And what has beon done? that shall be done 
And there is no new thing under the sun 

10 Who shall apeak and say Behold this Is now 
It hath already happened in Lhe ages before us 

11 There is no remembrance of the first things, 

And to the latest things there shall be no remembrance 
Among those that shall be born at the last 

SOLOMON 

19 I the Ecoleslatl became King 
Over Israel In Jerusalem 
•Translated from the Beptaeitnt 
t Bee Liddell A Boott for true rendering of /wraiunjf 
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11 Anil I gave my licArt to scok out 
And to oWrvo in wisdom 
Concerning all things happening under 'letven 
For a difficult task God has given to the sons or men 
That they should be exercise 1 in it 
14 I saw ull the deeds done under tho sun 

And licliold all is peiplexity an 1 gi taping of wind 
13 Tin seuiered cannot be arrmgi I in older 
And that which is lacking eannot be numbciod 
10 I spoke in my heart to say 

Ilehold I am Increased and have aelded wind mil 

Above all who were before mi in Jcnmltin 

And I give my heart to know wisdom and knowledge 

17 And my heart consideied many things 

Wisdom and knowledge pmables and understanding 
T knew that even this is a grtaping of wind 

18 Korin tbund mco of uiu lom Is an abuudaneo jf knowledge 
And the one a Iding knowledge adds pain 

I said In my heart Come I will prove llict <n pleasure, 

\ nd see into llie good and lo even this too is pel plenty 
2 I said to laugliti r, It is excess 
And to pleasure Why doest thou this? 
d And I observed whetlu r my heart would heat my flesh os wine 
And my lieurt walked in wisdom 
And lo seize upon pleasure 

That I might see what is good for the sous of men 
What they should do under the sun 
All the days of their lire 

4 I Increased my working 

I bullded me houses I planted me vineyards 

5 I made for myself gardens and parks 
And I planted In them every tree of fruit 

0 I made foi me fountains ol waters 
To water thence the foreat producing the trees 
1 I bought me men slaves and women slaves 
And house servants were bora lo me 
And even the possession of herd and flock was great 
Beyond all that had been hofore me in Jerusalem 
8 I gathered me even silver and gold, 

And the treasures of Kings and of the countries 
I made for myself songsters and songstresses 
And laxorles of sons of men, cupbearer and femalo cupbearers 
0 And I was ujereased, and added 
Beyond all who were before me In Jerusalem 
And Indeed my wisdom remained with me 
10 An d all which my eyes desired I withheld not from them 



316 


[Oct 


I refused not my hoait any pleasure 
Because my heart rejoiced in all my labor 
And this was my portion from all my labor 

11 And I boliold all the works which my hands had wrought 
And on the labor I had labored to do 

And behold all was perplexity and grasping of wind 
And tin rc is no profit under the sun 

12 And I looked to consider wisdom 
And excess and folly 

For what man shall follow (t e excel) after this plan? 

Such he (the King) hath done (already) 

19 And I saw that wisdom excels folly 
As light excels darkness 
14 The eyes of the wise are In his head 
And the fool walks in darkness 
And I know even I 
lhat one end shall meet them all 
H And I said in my heart 
As the ending or the fool 
Shall thore bean ending even to me 
And wherefore was I wise ? 

I spoke moreover in my heart 
That even this is perplexity 
Because the fool speaks from excess 
18 That there is no memory of the wise 

Any more than of the fool through Eternity 
Because In the coming days all shall be forgotten 
And bow dies the wise man as the fool T 

17 And I hated life 
For U was evil to me, 

The work done under the sun 

For all Is perplexity and grasping of wind 

18 And I bated all my labor 

In which I labor under the sun 

19 For I shall leave It lo the man who comes after me 
And who knows whether he shall be wise or a fool T 
And whether he shall have authority In all my labor 
In wbioh I have labored and been wise under the sun T 
This Indeed Is perplexity 

20 Then I turned to detach my heart 

From all my labor which I had labored under the ran 
f 1 For there Is a man, whose labor Is In wisdom 
And In knowledge and In manllneas 

And the man shall give his portion to one who did not labor In it I 
This is indeed perplexity and great Injustice, 

That It happens thus to the man 

In all hla labor and the grasping of his heart 
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32 What shall be to tlie man In all his labor 
And In the grasping of his heart 
In which he labors under the sun f 

23 For all his days are a struggling 
Of pains and of his rago, 

And oven In the night his heart Bleeps not— 

This Indeed Is perplexity 

EOTI-TIAN 

24 There is no good for man (except) 

What he oats and what he drinks, 

And what good he shows Ills soul In his labor 

SOT-OMON. 

Even this I see Is from the hand of God 
35 For who eats and drinks without lllmf 
20 For to the good man before His Presence 
IIo gives wisdom, knowledge and happiness : 

And to the wicked ne has given a struggle to add and to gather. 

That He may glvo to the good man before the presence of God 
Bo that even this also Is perplexity and grasping of wind. 

ASSTHIAK. 

3 Time is Tor all things 

And a season to every deed under heaven 
2 A season to be born, and a season to die 

A season to plant, and a season to pluck up the planted . 

8 A season to kill, and a season to heal • 

A season to destroy, and a season to build : 

4 A season to weep, and a season to laugh : 

A season to mourn, and a season to dance : 

0 A season to throw away stones, and a season to gather stones . 

A season to embrace, and a season to be far from embracing : 

8 A season to seek, and a season to lose : 

A season to keep, and a season to throw sway ; 

7 A season to rend, and a season to sew . 

A season to be silent, and a season to speak : 

8 A season to love, and s season to hate : 

A season of war, and a season of peace. 

bolomoh. 

9 What profit to the worker In the things which he worksT 
10 I beheld all the struggle 

Which God has given to the sons of men, 

That they should straggle In It. 

raoo. amu. raiLOS. boo xxxm. 148. 9 o phihtbd dco. 07,1891. 
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A8STUIAN 

11 Everything wli oil lie has mado Is beautiful in its season 
IIo hath even sol all the eUrnity In their henit 
Tli it man should not Qn 1 out the doing which Qod d >es 
1 rom tho beginning even unto the end 
13 I know that there is no goo 1 thing uuong thorn 
Out to rejoice and d > g m> 1 in Ins life 
18 And Indeed eviry nun whi eats and dunks 
And sees good In all his 1 tbor 
This Is the gilt of God 


SOI OUON 

14 I know that all things which G m 1 hull nu le 
riiest things shill bo firevcr 
To Him it is impossible to ad I 
And Trim III n mipmiblc to tike as ly 
And God li is in ide it 
lliat men should foar before His Piesoncc 
IB What has been already is 

W^hat shall lie lias happened already 
And God shall seek the dnven awny 
10 Aud yet I saw under iho sun tho pi ice of Judgment 
Thoie was the Impious 
And tho place of the righteous 
There was the pious 

17 And I said In my heart 

Go 1 Judges the ilgbtcoui and the Imp ous 
For there Is a season for everything 
And for every deed there 

18 I said in my heart concerning the talk ol the a ms of men 
That God Judges them 

And to show that they are (but) boasts 


19 And Indeed the end of the eone of men and the end of the beasta, 
There is one end to them (both) 

A* the death of this so the death of that 

And one breath la In nil 

And how doth man excel the beast? 

Nothing for all Is perplexity 

90 All (go) to one place 
All came from the dust. 

And all shall return to the dust 

91 And who has aeon the aplrlt of the eons of man, 
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Whether it ascend*? 

Or (lie spirit of the beast, 

Whether It doscends below into I lie cnitli? 

22 And I saw (hat there Is uo good for man 
Hilt that ho should rejoice in his woiks. 

Because this Is Ida portion : 

For who shall bring him In see 
In svhat It shall consist after him ? 

SOLOMON 

4 Thoo I turned, and behold all the oppiesslons, 

That are done under the sun. 

And. behold, the tears of the oppressed, 

And there Is no one comforting thorn 
And In the hand of those oppressing there Is power, 
lhil there Is no one comforting them 
2 And I praised ilio dead who are already dead 
More than the living who are yet alive 
8 Yea good ubovu these two 
Is ho who baa not yet been, 

Who hath not seen nil that Is done, 

Tho ovll done under the sun 
4 And I beheld all the labor. 

And all tho manliness of the doing, 

That tills Is onvy of a man Tnim his follow 
This Indeed Is perplexlLy and grasping of wind. 

tyrian. 

0 Tho fool folded his hands 
And ato his own fleBb 
0 Better Is a handful of rest 
Than two handluls of labor and grasplug of wind 

SOLOMON 

7 And I returned, and saw, perplexity under the sun. 

8 There Is one, and there Is not a second 
For there Is neither son nor brother to him : 

And there Is no ond to all his labor . 

For bis eye Is not sated with wealth 
And for whom do I labor . 

And deprive my life from goodness ? 

This at least Is perplexity, and an evil slrugglo. 

TINIAN. 

0 Two are better than one : 

To them la a good reward In their labor i 
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10 For IT they full, one shall raise hla fellow 
But woe to the onu when lie shall fall. 

And there Is not tho second to raise him 

11 And Indeed If two sleep together they havo warmth 
Rut tho one, how shall he be warmed T 

13 And If one bo overcome. 

The two shall stand ugilnnt him (their enemy). 

And a threefold coni shall not be quickly broken. 

SOLOMON 

18 Belter Isa poor and wise servant (or youth) 

Than an old and foolish King 

Who knows not to give heed any longer 

11 For out of the house of bondsmen (this one) shall come forth to reign, 
While oven in hla own kingdom (tho other; has becomo poor 

15 I saw all the living under tho sun 

Walking with the youth the second (or successor). 

Who shall stand Instead of him 

10 Thero Is no end to all the people, 

To all that were before them • 

And Indeed the last shall not rojnlre In him 
Bo that even this Is perplexity and grasping of wind. 

TYKIAN. 

17 Keep thy foot as thou walkeit to the house of God , 

And let thy sacrifice be (to be) near to hoar 
Rather than the gift of fools, 

For they know not that they do evil. 

5 Haste not with thy mouth, 

And let not thy heart make haste 
To bring a word before the Face of God ■ 

For God Is In the heaven above, 

And thou upon the earth 
Therefore let thy words l>e few, 

9 For a dream comet In abundance of trial. 

And a voice of a fool In abundance of words 
8 According as thou (halt vow a vow unto God, 

Delay not to pay It. 

For there Is no pleasure In fools . 

Pay therefore whjjt thou shalt vow. 

4 Better for thee not to vow, 

Than to vow and not to pay. 

0 Let not thy mouth make thy flesh to sin, 

And say not before God's Face that It Is a mistake i 
Lest God should be angry at thy voice, 

And destroy the works of thy bands. 
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0 For (ll Is) lu abundance of dreams and pcrploxltlos, and of many words. 
That thou fas rest God 


SOLOMON 

7 (f thou sccst the oppression of the poor, 

And the ravaging of judgment and Justice In a land, 
Admlie not this thing 

For there is a Lofty One to watch over the lofty. 

And there ato loftier ones than these 

8 And the abundance of the land over all (others) 

Is the king of n well tilled Held 

0 The lovor of silver shall not be satisfied with silver 
And who has loved their bcgottlngs lu (its) abundance'* 
This Indeed is perplexity 

TTHIAM 

10 lu abundance of goods those eating them are multiplied 
And what manliness to him front ll ? 

That It Is the government of seeing (It) with Ills eyes 
It Bweet Is the sleep of the slave, 

Whether ho eat little or much . 

12 But to the one abounding in wealth 
There Is that prevents hint from sleep 


SOLOMON 

1U There Is a sore evil which I hare seen under the sun 
Riches kept for one’B own for evil to hlmseir, 

And that riches la destroyed in an evil struggle ; 

And he hath begotten a son, and there is nothing In his bund. 
14 As ho came naked from the womb of Ills mother, 

(Naked) be ahall return to go at he came 
And nothing ahall be left of hla labor, 

That be may go (with ll) In hla hand 
10 And this Indeed Is an evil sickness (sore evil), 

That as he came so shall he go . 

And wlutt his advantage In what he labors for the wind f 
10 And all hla days are In darkness 
And In grief and much rage 
And In sickness and vexation 


17 Behold what I have seen good : 

It la good to eat and drink, 

And to see good in all one’* labor 

Wherein one may labor under the sun 

The number of the days of hla life 

Which God hath given him ; for this U hla portloa. 
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18 And indeed e^pry man to wb>tu God gives wealth and possessions 
And has permitted hint to eat of It 
And to take bis portion and to rejoice m lus labor 
Tins is the gift of God 

10 For he shall not remember the dajsof his life 
For (rod shall settler him in the ]oy o( bis heart 

BOIOWON 

G There Is an ivll which I have seen unler the son 
And it is grpU among men 

2 A man to whom God shall give wealth possessions and honor 
And there lacks uolliurg which lus soul may desire 
And God pormittetli him not Lo oat of it 
Hut a stranger cals it 
Ibis is perplexity and an evil disease 

SOYPTIAN 

i If a man shall begot a hundred (children) 

And shall live many years 

And the d tys of Ills years be abundant, 

"i et his soul shall not bo filled with good, 

And even be bad no burial— 

The untimely born Is bettor than he 
4 For into peiplexily it came 
And into darknoas it goes 
Anl In darkness its name shall be bidden 
1 For indeed it saw not the sun 
And he knew not reBt 
(The advantage 1 b) to this over that, 

0 Though be lived the courses of a thousand yoars 
And knew not good— 

Do not all go to one placet 


SOLOMON 

7 All the labor of man la fir Ills mouth 
And yet bis soul shall not be satisfied 

8 Because there Is advantage lo the wise man over the fool, 
Therefore the poor man knows how to walk In presence of life 

0 Belter la the sight of the eyes than the longing in the soul 
This also It perpleslty, and grasping of wind 


10 If anything baa already been Its name has been called 
And It Is known what Is man, 

And be shall not be able to contend with the Stronger than he 

11 For there are many word* which multiply perplexity 
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For wh 1 knows what is goo 1 Tor man m lift 
I ho number ol his days of luj perplexity ? 

For lie huh made them in a slind iw 
F >r who sli ill announce to a in in 
What shall bo after linn under the sun f 

E0V1 riAN 

2 A good name is belter than good ointment 
Vnd tho diy of deitli thin the diy if birth 

I It is better to go to Uie h ruse of miurning 1km t) the houBi of foiBl 

ing 

r >r this is the end of every man 
And the living shall give good to his heirt 
4 Anger is better than laughter 
J 1 nr in sevenl) of the 1 ice tho licait all ill he mude better 

SOLOMON. 

6 The licait of tin wise is in the house of mourning 
Hut the heart ol fools is in the house ol j >y 

0 Better to hear the rebuke of the wise 
Than to listen to tbo bong of fools 

7 Like the eracklmg of thorns under tho pot 
So Is the lauglitci of fools 

TT71IAN 

This also Indeed is poiplexlty 
B That opprission carries away a wise man 
And destr iys the he irt of his nobleness 
0 Heller is the end of btrlfo than the beginning of it 
Better the pationt limn the proud in spirit 
10 Haste not In thy spirit to be angry 
For rage dwells m the bosom of fools 

II Say not of wbat was that former days were better than these 
For not in wisdom hast thou inquired about this 

SOLOMON 

12 Wisdom Is belter than an inheritance 
Tea an advantage to those seeing the sun 
18 For In Its shelter wisdom Is as the shelter of silver 

And abundance of knowledge of wlsd >m shall make one alive through 
K 

AMTHIAN. 

14 Consider the works of God 

Who can adorn him w bom God has overtarned I 
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15 In the day of good live in the good 
And consider In the day of evil 

Consider Indeed God has made this harmoniously with that concern 
ing talk 

That man should find nothing beyond him 
rYRi&it 

10 I have seen all these things In mj perplexity 

There is a righteous man dcstr iyed In his righteousness 
And there is a wicked man rem lining In his wickedness 

17 Bo not righteous over much 
Nor be excessively wise— 

Lest thou perish 

18 Bo not wlcke l over much 
And become not hardened - 
Lest thou die before thy lime 

10 It is good to restrain thyself In this 

And indeed not to soil thy hand with that— 

All things shall come to those who fear God 


20 Wisdom shall help a wise man 
More than ten powerful one* In a city 

TYRISW 

21 For there Is no Just man in the earth 
Who shall do right and not sin 

21 And Indeed lay not to heait nil words spoken by the wicked 
That thou hear not thy slave curse thee 
For very often it would do thee harm 
And afflict In many ways thy heait 

23 Because so also thou hast cursed others 

SOLO HOH 

24 All these things have I proved In wisdom 
I said I will become wise 

23 But she (wisdom) wss far from me 
Beyond where she had been— 

A depth of depth—who shall find It? 

24 I turned abont I and my heart, 

To knosf and to seek and to search out 
Wisdom and a eure calculation 
And to know the folly end hardness 
And mndneae of the Impious 
27 And I And It and declare It more bitter than death 
Even as the woman who la a snare, 

Her heart Is a net, 
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Bonds are In her hands 

Tlio good man before the Face of Ood 

Shall bo snatched away from her 

And the one ginning shall bo taken with. 

88 Behold this did I And, said the Ercloslost, 

One by one to And a disputing , 

20 Which my soul sought, and I found not— 

And 1 found one man among a thousand,* 

And a woman In nil those I found not, 

80 But behold this I found— 

What Ood lias done with roan is light 
But they hare sought many disputing-) 

JCaVFTfAN, ASSYRIAN, TYRIAN 

Who knows the wise 

And who knows the solution of the thing* 

SOLOMON 

8 Wisdom enlightens a man's countenance 
And the shameless in his face shall he hated 
8 Wau-li the mouth of the King, 

And haste not concerning the word of tlio oath of God 
8 Go from Ills Presence, 

Stand not In wicked word 

For Ho Bhall do whatever He pleuseth, 

4 As a King having aullioilty • 

And who shall say, What driest thou T 

5 lie that keeps the commandment 
Shall not know an evil thing , 

And tho heart or the wise 
Knowelh the season of Judgment 

8 For to everything Is a season, and a Judgment ■ 

So that the knowledge of a man Is great to him. 

7 For there Is none who knowelli what shall be ; 

For how It shall bo, who shall annoanca to him f 

6 There la no one that hath power over the spirit, 

That he may retain the spirit. 

And there Is no power In the day of death, 

And there Is no discharge In the day of (that) war 
And Impiety shall not save that belonging to It. 

TYRIAN. 

e This all have I teen : 

And [ applied my heart to every work, 

Which Is done under tbs tun : 

In how many thing* man ho* authority over man to afflict him. 

•80s Prersrt* vlU end la. 

rooo aku. rnue. aoo. xxxin, 148, 9 p. fnintsd dec. 89, 1884. 
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10 Then I uw the Iraploua borne ti the grave*, 

And from the good they went away 

And they praised them In the city 
Becauee they had done thus 

SOLOMON 

Thu also u perplexity, 

11 That sentence against doers of evil Is not swift 

Therefore the heart of sons of men is abundantly filled to do evil 
19 Whoever has sinned has done evil 

From that time is also away from their greatness 
For this I know 

That It is good to those who fear God 
That they may fear before His Face 

18 And there shall be no good in the impious 
And he shall not prolong his days In shade 
Who fearelh doi before the Face of God 

AMY HI AN 

14 There is a perplexity wrought upon the earth, 

That there are righteous, 

To whom It happens as to the deed of the Impious 
And there are wicked 

To whom It happens as (to) the doed of the Just 
I have said that this Indeed la perplexity 

19 And I praised mlrthfblnesa 

For there is nothing good for a man under the sun 
But that he should eat and drink and rejoice 
And this shall be his advantage 
In his labor all the days of his life, 

Which God has given him under the sun 
10 In which I gave my heart to know wisdom, 

And to behold thestiuggle made upon the earth 
For both day and night 
There Is no ons seeing sleep with his eyes 
17 And I beheld all the work of God, 

That a man shall not be able to find oat thoroughly 
All the work dons under the sun 
Though a man should labor to seek. 

Yet shall he not find out 

However a wise man may say he knows It, 

He shall not be able to find It 
For to all this I gave my heart 
And my heart hath known all this 
0 As well the righteous and the wise, 

As their works, are In the hand of God 
And eo also love and hale 
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There is no man hath known all things before their fare: 
Perplexity In them all 

2 There is one ending to the righteous and Impious, 

To the good and to the wicked 

To the clean and the unclean, 

To the sacrlficer, and to him that socriflcath not 
As Is the good, so Is the sinner 
As the swearer, so the onb fearing an oath 
eoLOVOH 

3 This were an evil In all done undor the sun 
That (here were one end to all. 

And Indeed the heart of the sons of men has been filled with evil 
And madness In In tlielr hearts during their life. 

And after them among the dead 

4 For who Is lie that gives to all tho living? 

TYRIAN 

There Is hope for the living dog . 

He Is belter than the dead lion, 
fi For the living know that they shall die, 

But the dead know not anything 
And there Ls no longer for them a hire. 

For their memory has been blotted out. 

0 And even their love and their hate. 

And their desire has perished. 

And there Is no portion still forever 
In all done under the sun. 

7 Qo eat In mirth thy bread . 

Drink In good heart thy wine 

Ood ls well pleased with thy doings • 

8 Be clothed at every season In white garments, 

And stint not oil on thy head 

9 And see Ufa with the wife whom thou lovest, 

All the days of the Ufe of thy perplexity, 

Which has been given thee under the aim , 

For thla Is thy portion in thy life. 

And In the labor thou laborest under the aun (') 

10 Whatsoever thy hand fludeth to do 
Do It with thy might 

For there ls no deed nor reasoning 
Kor knowledge nor wisdom 
In Hodee» whither thou goeet (1) 

SOLOMON. 

11 I returned : end saw under the sun 
That not to the swill Is the race, 
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Not to the mighty the battle, 

Not to the wise mao bread, 

Not to the prndcnt wealth, 

Not to the knowing favor 

For eeaion and chance happen to thLm all 

12 For Indeed a man has not known his season 
Ltke the Ashes taken m an evil net 

And like birds captured In a snare 

Bo are snared the sons of men in an evil Beaton 

When it falls upon them suddenly 

ASSYRIAN 

13 And Indeed I saw this wisdom under the sun 
And it is great to me 

14 If a city be small and Lhe men in it few 
And a great king coma against it 

And besiege it and build great bulwarks against it 

15 And there be fiund in it a poor wise man. 

And he save the City by his wlwlom 

No man remembered the poverty of that man 
18 And I said, Wisdom Is greater Ilian power 

And yet the wisdom of the poor man is scouted, 

His words are not listened to 

BOLOMO* 

17 The words of the wise are heard In refreshment 
More than the shoutings of rulers among fools 

18 Wisdom is belter than weapons of war 
And one sinnei will destroy much good 

lO (So) dead flies corrupt the preparation of oil of fragrance 
Better a little honor for wisdom 
Than great glory for folly 

IQTPTIiS 

2 The heart of the wise is at bis right 
But the heart of tho fool at his left 
8 Indeed, whenever the fool goeth In the way 
His heart fklleib him 
Whatever he thinks It Is folly 
4 If the spirit of the ruler rise against thee 
Leave not thy place 
For forbearance heals great sins 

nsui 

8 There Is an evil which I have seen under the sun: 

As something not intended It proceeded from the free ol the ruler 
6 A fool was presented with great exaltations 
And the wealthy shall dt with the humble. 



7 I saw slaves upon horses, 

And rulers walking as slaves on the earLh 

ASSYRIAN 

8 The digger of a ditch shall fall Into It 

And a serpent shall blto the destroyer of a hedge 

XOYrTIAN 

9 The remover of stones shall be hart by them „ 

The splitter of wood shall be endangered by It 

TYRIAN 

10 If tho axe fall, he has disturbed Us face, 

And he must labor labors ' 

That man’s wisdom Is not excessive 

11 If a serpent bile through not having boon charmed. 
There 1 b no advantage to the charmer. 

SOLOMON 

12 The words of tho mouth of the wise are grace 
But the lips of the fool shall drown him 

18 The beginning of Iho words of bis month Is folly, 
And the lust of his mouth ie wicked madness ' 

14 And the fool multiplies words. 

ASSYRIAN. 

Man knoweth not what hath been 
Nor what shall be 

For (that which comes) afler who shall tell him? 

15 The labor of fools afflicts them . 

lie knoweth not how to go to the city. 

TYRIAN. 

18 Woe to thee, city, 

Whoso king Is young. 

And whose rulers eat In the morning I 

17 Happy thon, O land. 

Whose king ia son of the free. 

Whose rulers eat In season, 

For strength, end shall not be ashamed I 

18 Through sloth the roof will be abased, 

And In Idleness of hands the bowse will Leak. 

19 For laughter do they prepare bread and wine, 

And oil to make glad the living : 

And to the expenditure of silver 
Shall all things be obedient. 
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IOYPTIAM 

80 And Indeed cnrse not tbe King in thy thought, 

In thy bedchamber curse not the rich 
For a bird of the air shall carry thy voice 
And that which hut wings shall tell thy speech 
11 Cast thy bread upon the face of the waters 
For in fiillness of days thou shall find It 
2 Give a portion to seven aye to eight 
For thou knowest not what evil shall bo on the earth 

ASSYRIAW 

8 If the clonds lx fall of rain 
They empty themselves on the earth 
Whether the tree falls to the South 
Or whether it falls to the North 
In the place where the tree falls 
There It shell be 

4 Tho one watching the wind sows not 
The one gazing at the olonds shall not reap 
M In which theie is none who knows the way of the Bpint 
SOLOMON 

As the bones (grow) In the womb of a woman with child 
So thou knowest not the works of God, 

All the things that He docth 
0 In the morning sow thy seed. 

And In the evening hold not thy hand 
For thou knowest not which shall flourish 
Whether this or that 
Or whether both shall be alike good 

7 Sweet Is the light 

Aud good to the eyes to behold tbe sun 

8 For if a man should live many years. 

Let him rejoice In them all 

Yet let him remember tho days of darkness. 

For they shall be many 
All that cometh Is perplexity 
0 Rejoice, oh young man In thy youth 
And let thy heart cheer thee In ihe days of thy youth 
And walk blameless 
In the ways of tby heart 
And not In the sight of thine eyes 
And know that In all thase things 
God will biipg thee Into Judgment 
Therefore po^away wrath from thy heart, 

10 And remove wiokedneM from thy fleeh 
For youth and ihoughUeeenen are perplexity 
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12 And remember thy Creator 
In tlie days of thy youth 
Before the evil days come 
And tha years touch, when thou shall say 
I have no pleasure in them 
S Before the aun and the light be darkened, 

And the moon and the stars , 

And the clouds return after the rain 
8 In the day when the keeper* of the house tremblo, 

And the men ot might are turned aside. 

And tlie grinders cease because they are few, 

And those looking out of the windows shall lie darkened, 

4 And they shall close the doors in tho street. 

In weakness of voice of the grinder , 

And lie shall nsc at the voice of the ostrich. 

And all the daughters of song shall be abased. 

5 And they shall look to the height. 

And terrors be In the way . 

And the almond shall blossom, 

And tlie grasshopper bo heavy. 

And the caper berry be scattered 

Because a man has gone to ilia house of his eternity. 

And the mourners have gone about the streets 
0 Or ever the silver cord be untwisted 
Or tho golden bowl broken 
Or tho pltaher be broken at the spring 
Or the whoel overturned at the olstern ■ 

7 Or the dust relumed to the earth as It was, 

And tho spirit returned to Qod who gave It. 

suxMnro up bt tbs prhidino opvickh. 

0 Perpleilty of perplexities, as said the Ecclesiast, 

All la perplexity. 

0 And moreover because the Ecclesiast was wise, 

Because he thoroughly taught man knowledge. 

And the ear shall trace out the adornment of parables, 

10 Tho Ecclesiast sought many things 
To And acceptable words, 

And the writing of correctness, 

Words of truth. 

11 The words of the wise are aa goads. 

And aa aplkea well planted i 
They of the assemblies 

Gave them from one shepherd. 
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19 And moreover by them my eon, be warned 
Of making many books there Is no end 
And much anilons thought 
la a weariness of the flesh 

The end of the discourse, Iho whole, listen to . 

13 Pear God 

And keep Ills commandments 
For that la the whola (ot) man 

14 For God will bring ovory deed Into Judgment : 
With every hidden thing, 

Whether It be good 
Or whether It be evil 


The Atomic Man of Tungiten 
By Mary E Pennington and Edgar P Smith 
(Read before the American PkiloeopMcal Society, November !, 1X94 ) 

A study of the literature relating to thla subject discloses the fart that 
while. In most Instances, every effort was made to ellmlnale foreign mat¬ 
ter from the materlnl employed In the numerous Investigations which 
have been conducted at various times, several doubtful points continue 
The object of Ibis communication Is to direct attention to one of these pos¬ 
sible sources of error, via., the presence of traces of molybdenum, and 
to present results obtained afrer Its evident removal. 

The earlier Investigations relating to the atomic mass of tungsten are 
rather numerous, but of these that of Schneider Is without doubt de¬ 
serving of the moat confidence, chiefly for the palna taken In preparing 
pure material for the later experiments The author offers satisfactory 
evidence of the absence of possible cuntsmlnailog substances, and In writ 
lng of the presenoe of molybdenum employs these words • “ MolybdAn 
endllcb nlcht, well die MolybdAnsaure In heftlger Glilbhltze fldchtlg 1st ” 
{Jown prakt. Chemie, SO, p. 138). The experience of chemists generally 
Is that a complete separation of tungsten trioxlde from molybdenum triox- 
Ide cannot be attained In this way Indeed, an examination of the exper¬ 
iments recorded by Schneider discloses tbe fact that he, while engaged In 
reducing atrongly Ignited tungsten Dioxide, several times discovered on 
the anterior portion of the redootkm or combuatlon tube " eln wetaa- 
ltehes SubUmat,” This sublimate Schneider attributes to InngaUtn chlo¬ 
ride, bnt the question may well be asked, Wss It not molybdlo add? 

Waddell has made the moet recent contribution to our knowledge upon 
the atomic maaa of tungsten (Asms. Chem. Jburn., 8, 980). He expert- 
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cnred muck difficulty In obtaining pure tungsten trioxldo He found by 
considerable Investigation Hint Rose’s method for tliu separation of molyb¬ 
denum aud tungstun was the most convenient Traube (Johr. Jur Min- 
eralogu, etc , lleilageband 7, 233) and more recently Frlodhelm (Z fur 
anoig Chtmit , /, 70) Iuib shown that tills procedure doos not entirely 
eliminate the inolybdenum Recent investigations, In this ns well as In 
other laboratories, upon artificial ami supposedly puro, as well as natural 
tungstates have proved that these all contain molybdenum In appreciable 
amounts, and It may well be questioned whether the earlier determinations 
of the atomic mass of tungsten were not affected by the presence of traces 
of molybdenum Its complete and absolute removal would tend to raise 
tbo value of this constant of tungsten An effort to this end appeared to 
be desirable 

An attempt was first made to free the trloxlde from Impurities through 
the sodium salts This course was abandoned Inasmuch as traces of alkali 
persistently adhered to the tungsten This fact Is not new , Schneider was 
fully aware of it. and In consequence he had recourse to another method 
which was also adopted In this Investigation with some modifications 

A quantity of tungsten trioxldo, denved from wolframite, was heated 
In a porcelain dish for three days with concentrated nitric acid Tbo lat¬ 
ter waa then decanted and tbo yellow oxide was well washed with water 
It was next subjected to the action of boding aqua regia for the same 
length of tlmo, the acid solution, however, being removed from time to 
time The washings and acid liquor were tested for iron. When this 
was no longer detected the washed trioxtde was dissolved In yellow am¬ 
monium sulphide, air bolng excluded as mnch as possible The solution 
was filtered from Insoluble material, and concentrated almost to the point 
of crystallisation, when hydrochloric sold was added. The liquid was 
removed from the resulting precipitate, which was Ignited, then boiled 
wlih nitric acid, and later with aqua regia The resulting trloxlde no 
longer showed the presence of Iron and manganese. It was then washed, 
brought Into a porcelain dish, covered with distilled water and am 
monla gas conducted over the liquid until It was saturated. Several 
days were required for thla purpose. Only a very small residue remained 
undlasolved. It contained a trace of silica and a little greenish yeUow ox¬ 
ide. Hydrogen sulphide gas was next Introduced Into the ammonlacal 
solution, which was then digested at 80° C , for several hours. On the 
addition of pure dilute bydrochlorio acid to this solution tungsten triaul- 
phlde was precipitated This wsi filtered out, washed and roasted In a 
large porcelain crucible with air access. The trloxlde prepared in this 
manner no longer contained silica. Iron or manganese If tin had been 
originally preeent It would have gone out with the aqua regia, and any 
columblc acid would liave remained when the trloxlde was subjected to 
tbe ammonium sulphide treatment. The next step was to prove the pret¬ 
ence nr aliaenoe of molybdenum A portion of the padded tungsten trl¬ 
oxlde was converted Into the ammonium salt and ihs snlphocyanlde test 

pboo. jail fulm. too xxi ni. 146. flq run t as dec. M, 1821. 



(Braun Z*U f Analyt CAemu t 86) for molybdenum applied toil* aqueous 
solution The presence of molybdenum was very evident The Ignition 
of the tungsten trioxlde In the earlier stages of purlflcatl n had not elimi 
natod this constituent Instead of adopting Rose s method as was done 
by Waddell and thus Introducing the possible contamination from a fixed 
alkali recourse was had to the reaction of Debray—the volatilization of 
themolybdloaeidaaoxycblindo—MoO, 2UCI (Oompt rend 48 1008 and 
Liebigs Annalon 101 350) The experiments of Picliarl (.Oompt r end 
114 178 and Zetl f anorg Ohenue 1 283) as well as those more recently 
made by Smith and Oberholtser (Journ Am Chem 8oe 16 18 and 7eU 
f anorg Ohemie 4, 286) and by Smith and Maas (Joum Am Hoe 16 
897 and Zett f anorg OKtmte 5 280) give evidence that by this means 
molybdenum can be expelled from tungsten lerlvallves To tills end the 
remainder of the tungsten trioxlde was placed In portions in a porcelain 
boat and exposed to the action of hydrochloric acid gas aide 1 by a gentle 
h<>at (150-200° C ) until a volatile sublimate of MjO, 2110] was n> 
longer noticed Upon reoxidlxlng the residual tungsten trioxlde in open 
porcelain crucibles and then subjecting portions of tbe same to the si 1 
phocyanide lest the presence of mnlybdlc acid was no longer observed 
This was taken as an evidence of Its 00mplate removal 

1 he trioxlde subjected to the treatment described In the last paragraph 
was suspended In water Into which ammonia gas was conducted The 
oxide dissolved without leaving a trace of foreign matter The salt oh 
tamed upon evaporation was crysialllzed three times it was then dried 
and ignited with careful exclusion of dust This material was now re 
garded as sufficiently pure for the experiments pr Jected As it was not 
Intended to attempt any determinations by reduction of the oxide the 
latter was reduced In a current of hydrogen carefully pnrlfled to the 
metallic state Tbe rednotions were mads In a large platinum crucible 
after the manner of Von Pfordlen (Bor d deutecA OAem OettU 17 781) 
Inasmuch as the reduced metal slowly alloys with the platinum tho mulling 
metallic powder waa In all Instances gently shaken from the crucible after 
It had cooled In a current of hydrogen The reduction of trioxlde pro 
«eds quite rapidly in the above manner and Is always complete The 
product Is dark gray In oolor Its specific gravity was found to be 18 64 
at 0° It waa carefully preserved from dust and moisture In drying 
bottle* 

The amount or oxygen absorbed by the conversion of tungsten Into its 
trioxlde was made the basis of the determinations rooorded In this paper 

The oxidations were made In porcelain oruclblea These were sup 
ported In close fitting asbestos rings so that reducing gases could not gain 
access to the hot oxide To avoid loss from particles being carried ont 
mechanically a porcelain lid wider than the crucible was plsoed over It 
at the height of one half Inch. A careful examination of this lid from 
time to time showed no traoes of tungstic oxide Dust particles were 
also excluded in this manner No other work was done In the room in 
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which these oxidations were performed All draughts were avoided 
The crucibles were handled with nickel crucible tongs They were al 
lowed to cool in vacuum desiccators over sulphuric acid Calcium chlo 

ride cannot apparently bo used for this purpose at least a superficial 
greenish tinge was always noticed on the oxide cooled In this way D1 
reel sunlight also causes a reduction of the Inoxide therefore thedeslcca 
tors were kept covered with a black cloth 
At the beginning of each oxidation the flame applied waa quite small 
The metal increaaed In bulk as it oxidised and in five minutes bad assumed 
a light yellowish greon color At the expiration of half an hour tho boat 
was increased J ater a stronger heal was allowed to act and continued 
until the oxidation was finished The first period of each oxidation con 
Unued through five hours The crucible and contents were cooled and 
weighed The serond period laated three hours additional after which 
the crucible waa allowed to cool It was again weighed and oven if there 
was no change in weight from that first recorded the Ignition was con 
tlnued for two hours more The third weight if conilant was taken as 
final Each oxidation therefoie was not considered flnlahod until it had 
been continued through a period of at least ten hours 
The weighings were made upon a Becker balance with welgl Is which 
had been adjusted for this work The vacuum slandarl waa observed 
and oxygen taken equal to sixteen in all the caleulaLions The reaulla 
were aa follows 

asiOHTor wnniiTov atomic 
TCWWTCN OX l TEN MAH 

□RAMS OK A Ml. W 

1 —0 802871—0 233932-184 242 

9 —0 030700—0 108000—184 023 

8 —0 5D7flo4—0 153143-184 000 

4 —0 000820-0 173108—184 902 

5 -0 428228—0 111108—184 000 

0 —0 071020-0 174400—184 025 

7 —0 590220-0 153103—184 083 

8 -0 508854—0 147588-184 048 

0 -1 080078-0 280000-184 013 

Mean 1 84 091 

Maximum 18* 048 

Minimum 18* 900 

048 

Clarke (Rtealeulahon of t*s Atomic WngMt 1882 Washington) and 
Becker (Atome WngM DUermmtviru 1880 Washington) In their rocal 
dilation* of this constant of tungsten both arrive at the figures 184 09 
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(0=10), while Ostwald ( Outline* of Oentral ChtnUtry, translated by 
Welker, 1800, p 80) says, "the mean of the good delermlnallom li 
W=184 " Waddell {Amtr Chtm Jr , ft, g8Q) give* aa the mean of hla 
determinal Iona 181 5 (0=16). The results presented In this communica¬ 
tion show, therefore, a wide difference from thoae usually looked npon aa 
moat correct. 

The evidence lu earlier papers of the absence of molybdenum from the 
tungsten Is far from satisfactory. Waddell recognises this, hence he 
employs Roae’s method for the removal of molybdenum from hla alartlng- 
out material Since tko publication of hla research other experimenters 
have declared and proved the Insufficiency of thla method (Traube, Fried- 
helm, loe. ett ) for the purpose to which Waddell applied It For thla 
reason the Rose method was not followed In this present Investigation, as 
well as from fear that it might Introduce alkali, difficult to eliminate As 
a substitute for It the method of Debray was adopted. 

In considering the factors that possibly could have caused a rise In the 
atomic value other than that occasioned by the complete removal of 
molybdenum, two suggest themselves First, the occlusion of hydrogen 
by the finely divided metallic tungsten, upon cooling In that gas, would 
produce such a result. Waddell (!»«>. cit ) by one experiment Is satisfied 
that such gas occlusion does not occur Dcrenbacli (Inaug DluertaUon, 
Whrxburg, 1863) claims that there Is an appreciable retention of hydrogen 
by the finely divided metal. The question Is therefore one of Importance, 
and while thla communication contains no data on this point, yet If au 
occlusion equal to that claimed by Durenbach ( Diu&rtaUon , p. 41) be 
granted to have occurred In each experiment recorded In this Investigation 
the final result would not be equal to that actually obtained. Wo must 
therefore look fhrther fbr the cause of the rise In the atomic valuo The 
reductions of tbe trioxtde were made In a platinum vessel An examina¬ 
tion of tbe metallic tongsten for plallnnm did not show Its presence 

Again, tungsten trloxlde volatilises slightly at elevated temperatures ; 
Its escape would operate to augment the final value of tbe tungsten con¬ 
stant. There Is, however, no evidence thst loss In this way did occur, 
for the porcelain lid suspended over the crucible during the long Ignition 
period never showed the pretence of trloxlde. Even If euch a volatiliza¬ 
tion had taken plane, It la not at all prolnble that three weighings ounld 
have been made with no change In the same Furthermore, the remark¬ 
able oonoordance of the Individual results among themselvea precludes 
the Idea that the rite In the found atomlo mass Is attributable to volatiliza¬ 
tion of trloxlde. In the end It eeemi moet reasonable to assume that the 
new value la due to a foil and complete elimination of the last Incea of 
molybdenum from the tungeten prior to lie oxidation. 

Obbkioal L ABO aa TOST, UsrVZMITT or PuntSThTAHIA, 

November, 1894. 
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The Atomic Stan of Tungttm 
By Edgar F Smith and En. D Lett, 

(Read before the American Philotophiral Society, November 3, /Aft#) 

Most of the experiments made to determine this constant consist In re¬ 
duction of the trloxhle and the subsequent oxidation of the metal. Two 
experimenters hare attempted to weigh the water produced In the reduc¬ 
tion of the trloxlde A. Riche (Annal de Chim et de thyt, (3) 00 , 10, 
1857) made five such trials Tha atomic mass of tungsten, deduced from 
his experiments, equals 174 (0=10) Three yuan later Bernoulli ( Poyg. 
Ann , ill, 0U9) made two experiments and his recorded value for the con¬ 
stant Is 180-f- In both lustauces there Is considerable variation In the 
Individual results 

In a previous paper by Pennington and Smith a value (184 0) was 
obtained that differs quite appreciably from that usually accepted as rep¬ 
resenting the true atomic mass uf the element under discussion. We have 
undertaken In this present Investigation to determine the atomic value 
from the quantity of water formed in the reduction or the trloxlde chiefly 
fur the purpose or ascertaining whether the elimination of the last traces 
of molybdenum would likely produce the great rise In atomic moss It 
will be remembered that great stress was laid upon this point by Pen¬ 
nington and Smith In the preparation, therefore, of our trloxldo we 
adhered closely to their method of purification and observed all precau¬ 
tions laid down by theri For details, therefore, we would refer lie 
reader to their paper 

The hydrogen used by us In the redactions was prepared from sulphu¬ 
ric tcld and the purest xlno obtainable To puriry the gas It was con¬ 
ducted through a series of bottles containing potassium permanganate, 
an alkaline lead nitrate solution, silver nitrate, caustic potash, sulphuric 
acid, oslclum chloride, and Anally through a glass tube nine Inches long, 
filled with bright, polished Iron wire. The latter was heated constantly 
with a Bunsen burner. After this the gas woe admitted to the tube where 
It came In contact with the Ignited trloxlde, contained In a platinum boat. 
The water prodnoed In the reduction was collected In a weighed, glass- 
stoppered U-lube, filled with anhydrous calcium chloride. A similar lobe 
was attached to this to prevent absorption of moisture from the surround¬ 
ing atmosphere. 

All weighings were reduoed to the vacuum standard, and lu the ealcn- 
latlona oxygen wu taken as 18 and hydrogen u 1.006 (Clarke). 
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0 088024—0 22884-184 683 
0 008424-0 28189-184 700 
1 008074—0 28400—184 740 
0 011074—0 21184—184 678 
0 007974-0 28170-184 704 
1 0070J4—0 28880-184 706 

Memo 184 704 

Mai I mom 

Minimum ^ 

Dlff 
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184 740 
184 678 

071 


The mean J84~0j fall* below that given by Pennington and Smith 
The discrepancy may possibly be due to the method or the personal factor 
entering Into the work may account for It II wever the result we 
believe dearly proves that the atomic mass of tungsten is certainly greater 
than what Is generally assume 1 aa correct and in all likelihood the 
molybdenum contained in the tungsten has caused the low values found 
by previous experimenters * 

C nil mo ax La bora toby Uhivkhsitt or Pkhnbtlvaioa 
November 1804 


Notvoet of PrtMumabij/ Undotenbtd Infutorta 
By Dr Alfred O Stoku 

{Road brforo tk* Amtrlean PAUotopMeal Sooitty November I 1891 ) 

Satpugaca globota sp nov (Pig 1) —Lorlca pedicellate carafe 
shaped the body snbspberlcal tapering at the posterior extremity to 
the pedicle neck conspicuous about one third aa long as the body of 
the lonoa the margin flaring pediole often oblique somewhat flexaous 
and about as long as the entire lorlca Solitary Length ^ Inch 
Hob —Fresh water near Trenton N J attached to fllamentons algse 
BtUptagaca coilaru ip nov (Fig 2) — Lonca vasiform lees <ha« 
four times as long as broad but divisible by its characteristic contour 

• A review of all the methods herstotee used hi determining the atomic maw of tuna 
nan has been begun by one of mj salstaats Can Is beli g taken to oomptetely eUml 
nete eertaln straws* of error which have not been abeoluttty excluded In earlier work 

-are 
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Into two regions, a posterior inflated obovatc portion tapering to the 
pedicle and an anterior region subcylimlncal somewhat exceeding the 
posterior region In length its lateral margins parallel the anterior aper 
lure circular its borders everted , pedicle usually exceeding the lorlca In 
length enclosed animalcule fioely motile within the lorloa, at times 
situated exclusively within the frontal neck like portion, at others 
extending into the anterior region of the posterior part of the sheath , 
when disturbed retreating Into the posterior region and advancing to the 
fionial portion when Its fright has passed, the Barcode then completely 
Ailing that part of the lorlca and taking Kb shape Length of lonca 
lucli Uab —Standing water Irom the Morris and Essex canal New 

Jersey 

The water In which Lhis beautiful and characteristic form was found 
was taken from the canal late in the autumn of 1891 by Mr B Helm of 
New York city, aud by him sent to me It re iu lined on my table until 
February 17, 1802 almost unnoticed except that a little water was occa¬ 
sionally added to supply that lost by evaporation On the date last men 
turned the animalcule was Ibund In some abundance, attached to vauous 
submerged fragments and In cumpiny with a profusion of Salpirtgaea 
gracUu J Clk a form which It somewhat resembles, and near to which 
U should be classified 

Praroetntrum fianatum sp nov (Fig 8) —Body ovale less Ilian 
twice as long as broad smooth, depressed the lateral borders slightly 
flattened, the posterior margin evenly rouudod and obLusely pointed 
dorsul surface convex ventral aspect somewhat flattened, bearing on Its 
fronts! margin a stout anteriorly projecting, obtusely pointed, often 
colorless process which is bent hook like almost at a right angle, directed 
towards the left hand side and slightly excavated dorsally thus exhibiting 
a ledge like or shelf like projection towards that aspect of the body 
frontal border truncate, surrounded within the margin by an annular 
groove, the right hand and left-hand ventral continuations of which 
extend obliquely along the adherent poatenor prolongation of the frontal 
process and unite to form a subcentral, longitudinal ventral depression , 
anterior flagellum spirally undulating, taking Its origin from within the 
ventral portion of the anterior groove, on the left hand side of the 
posterior prolongation of the hook like process, and extending round the 
frontal border Into the groove on the right lutnd side of the frontal pro 
jeetlon , ventral flagellum long trailing vlbratlle taking Its origin from 
near the central region of the ventral groove , nucleus subspbencal, 
located near the posterior extremity, often with an apparently amylaceous 
corpuscle on one sideband near It Uhromntophores linear, elongate, 
vermicular or variously curved. Length, Inch Rab — Breoktah 
water from a salt marah on Coney Island, N Y Movements rotary on 
the longitudinal axis Abundant 

This form was collected end sent to me by Mr H. C Wells, or Short 
Hills, N J. 
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Although TracMomona* Is probably not an Infnsorian, tho following 
description* are here Inoluded for convenience 

Trackelomonai fatiformit, sp nov. (Fig 4)—Lorica fuslforin, three 
times as long as broad, punctate with minute, scattered, Conical ele¬ 
vations which are larger and more conspicuous near the margin of the 
posterior prolongation , anterior region narrowed, neck-like, the frontal 
border slightly everted, the margin minutely denticulate ; color brown. 
Length of lories, Inch Hub —Pond waleT, near Trenton, N J ; 
movements tremulous and rotary on the longitudinal axis 

Trathtlomona* tpheeriea, sp nov (Fig 5) —Lorica aubspherlcal, 
somewhat depressed, the anterior aperture produced Into a short, 
cylindrical, neck-like region, lu frontal margin with four or more 
obtuse denllculatlons , entire snrfaco of the lorica armed by long, con¬ 
spicuous. obtuse spinous processes, the largest of which are subeqoal In 
length to tho length of the neck-Uke portion of the shoath , color reddish 
brown , flagellum in length equaling or exceeding the circumference of 
the lories. Diameter, Including the length of the spinous processes. 

Inch. Uab .—Pond water, with Lemna, near Trenton, N J Movements 
rapidly rotary 

TracAelomonat acanthophora, sp. nor (Fig 0).—Lorica Pisiform, 
about twice as long ss broad, the posterior region somewhat suddenly 
contracted Into a short, naked, punctate or smooth, prolongation, 
terminated by three diverging spines ; anterior region produced as a urck- 
llke portion, naked and pnnetate or smooth, tho anterior border truncate, 
tbe margin bearing four or more radiating spines ; ceuiral or body region 
armed by numerous, conical, spine-llke prolongations ; flagellum equaling 
or exceeding the lorica In length ; endoplasm green. Length of lorica. 
Including spines, Inch ; width without spines, about rl Vs inch. Uab. 
—Pond water, with Lemna, near Trenton, N J. Movements rotary on 
the longitudinal axis. 

Vaginieola longipee. sp. nov. (Figs. 7, 8) —Lorica trumpet-shaped, 
much compressed, rather more than fonr limes as long as broad, widest 
and Inflated near tbe middle third, thence tapering posteriorly to a 
narrow, Irregularly subcyllndrlcal region forming from nne-tblrd to one-half 
of the entire length of the lorica; anterior border slightly everted, the 
lateral margin somewhat constricted beneath the frontal region, lorica 
often Irregularly constricted, the posterior, pedlcle-Uke portion frequently 
carved, and variously contorted, bent or Irregularly Inflated, the whole 
becoming chestnut-brown with age ; enclosed animalcule adherent pos¬ 
teriorly to a long, narrow pedicle apparently attached to the posterior 
extremity of the lorica, but often there beoomlng Indistinct, and at times 
seemingly adherent to one lateral margin ; body soft and flexible, finely 
striate transversely, extending slowly end Irregularly, often undulate or 
vermicular In form, the contracted anterior region bending posteriorly, 
the flexors thus produced advancing towards the anterior aperture of the 
lorica, tbs unexpended peristomal region apparently wedged against the 
lateral borders of the sheath, the animalcule thus remaining until another 
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contraction changes its position extended bidy clongntc very narrow 
projecting for from one Hurl t > one lialf its Icngllv or more beyond the 
fiontal aperture piristomo broid somewhat oblique, contracted body 
obovate nucleus clongati narrow land like ci.ce dingly tortuous dur 
mg the conducted stile of the inimaleule contrtcdle vesicle single, 
spherical antciloily slluutid Length ol lorn i nbmt TJ inch Uib — 
Attached to aquatic pi inis from Italic >cas i rvi k at New I islion X J 
OiutxLula (ci ilu stem roll ti inhabit) gen uov - Vmnmlculcs 
loricate as in 1 /tunrola tier pi that the loriea is conspicuously nedicel 
late and possesses a valve like append igc which is not attachid t> tho 
wall within the loriea as in l/uitcoU hut to the lateral margin of tho 
anterior aperture 

Cauliiolii v ilvala sp nov (Fig 0) Tonci mate less then twiro 
as long us wide posterior border tounded amice bit in timed thick 
ened centrally and with a short posteuor pr jectnn at Us |hiiiiI of 
attachment to the podiclc literal walls odin slightly nndulau and 
usually narioweil atibe truncate antenoi aperture vUve like appendage 
attached to tin 1 itornl border of the anteri n npertuic rising by the 
pressure ol the extending noimaleulc and when (alien completely closing 
the onflcc by a ltoil/ontal flat topped lid pediclo slcnelei, thickened 
centrally, and with a short anterior protection at its p >int of attachment 
to the loriea tapering posteriorly and about one third ns long as the 
loriea, body of enclosed animalcule coloiless transparent anil when 
extended, protruding about one foui 111 of Us length liejond (be lonoa 
culicular surface transveiBely slriate nuelous elonglte band like 
Length of loncn Inch Hab —Brackish water fiom Conev Island 

N Y Collected and sent to me by Air II C Wells of Short Uills N J 
Stroiitea phula sp nov (Fig 10)—Lonca elongate vast form less 
t k an twice as long as broad widest anteriorly tapeung posteriorly to 
the pedicle anlenor margin everted truncate lateral borders often 
almost rectilineal pedicle short enclosed animalcule not cxseiled con 
tracille vesicles two or more, often four near the posterior extremity, 
nucleus not observed Length or loriea TS ' T , Inch Hub —Fond water 
from near Trenton N J attached to filamentous objects 
Snehtigodon Mtieuioius sp nov —Body elongate ovale, one lateral 
border somewhat concave the other convoy , both extremities rounded, 
the anterior somewhat truncato , soft flexible and changeable In shape , 
about mice as long as broad the cutlcular surface longitudinally stnate, 
entirely alllale , pharynx obcomcal, shout one third as long as (he body, 
longitudinally plicate, the anterior orlflce transversely oval, nucleus ap 
parent!y snbspherleal or broadly oval, subeentrally located, contractile 
vesicles three or moie, near the posterior extremity , anal aperture postero 
terminal, endoplasm enclosing numerous, green corpuscles which obscure 
the internal structure, and render the body semi opaque Movements 
rotary on the longitudinal axis Length of body, Inch Hab —Pond 
water In early spring, from near Trenton, N J. 

noo isiL phxum aoo mm. 146 9 a rums jah 14,1890 



342 


[Not 2 


This 1 irm differs from K fartua C & L in the pretence of the mul 
Uplc contractile vesicles and in tlie single tounded nucleus Ibo latter in 
JC JtrctuB being recorded as Imnd tliaped 

Ibe Infusorian was obtained la abundance in a gathering made In the 
iniddh of February In the mild winter ot 1889- 90 Reproduction is by 
transferee fission 

Nauula inchotgAtm ep nov (Fig ll)—Body elongate ovate or 
subclliptiral cylindrical more than twice as long as broad the two 
extremities subequil oinl aperture mar the antenor extremity in a 
slight depn gsion or (oncavuy of the lati ml body margin and followed by 
a cunspicu >ui conic tl pluryngcil rod fascicle extending to near the 
bod} centre orul (ilia soniewli it 1 irger and moio conspic nous than lit we 
of the g< neral suiface t mtraetik vesich single sphericil laterally 
placed in the posterior pm of the anterior b>dy htlf often h tvmg small 
lacunic at complete systole nucleus subsphcrictl subcenlrally located 
liu Uocysts exceedingly abundsnl obliquely aud deusely set within the 
cortical layer endoplasm In jutnily exhibiting a movement of rotation 
length ^ inch Hub —Food water neir bliort Hills N J Move 
minis roiary on the longitudinil axis 

This form which is lnle resting ou account of the remarkable abundance 
of tnelioeysts enclosed by the ( irte\ was collected by Mr II C Wells 
of Shoit Hills N T , and by him sent to me 

LroftyU vernaUt sp nov (Fig li)—Body elongate ovate or sub 
elliptical soft and flexible ah >ur ihict times as long as brood both 
extremities rounded the anterior somewhat curved towards tlie loll hand 
side and slightly narrowed posteriorextreraiiy boidi times evenly convox. 
frequently obtusely punted on the right hand side of the median line , 
dorsal aspect convex Its ratieular suiface Irregularly roughened by 
clusters of minute rounded elovatious arranged In irregularly longitudinal 
series lateral body margins of the larger Infusorians oflc n flattened and 
aabpainllc! those of the smaller forms convox upper lip crescentic 
peristome Held obtvale the anterior region of the adnral depression proper 
not Including any portion of tbo frontal border but taking Its origin pus 
teriorly to that margin at a distance about equal to one tenth the length 
of the entire body, and extending on the left hand side of the body some 
what obliquely backwaid towards the right hand side for about one third 
the length of the ventral surface Hi left hand margin bearing a series of 
large and conspicuous adoral cilia aad a mw of finer par oral cilia the 
right hand border supporting an undulating membrane and a series of fine 
pre oral ollla, endoial cilia none , uncinate frontal styles from four to six 
distally bifid and somewhat Irregularly placed near the right hand border 
of the peristome field , ventral surface clothed by flue, vfbmtlle cilia in 
six parallel longitudinal lines marginal seta longest, largest and most 
conspicuous on the posterior border, where they are slightly interrupted 
those on the two sides of the median line of the body usually directed 
towards one another and frequently overlapping , anal styles slender 
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fimbriated from six to eight in numlicr arranged In an oblique row and 
not protecting beyond the body margin conlnutile vlbIi Ic single sphen 
cal near Mil left band side of Mil antuior bod) hilt in Mil dorsal aspect 
the cutlcular suifacc of ahull it clcvutis ill its systole and through which 
It acc me to disclioigo its contents nut lens double theta in< dull s ovate 
one bung in theanienor the other in tho p >sl nor body half near the 
left hand body mnigin and each bi Bring a Initially attache 1 nm leolua 
anil aperture not olisc i icd Length fi m T ' r to indi Hal Shallow 
way si le pools in the early spring n( ir 1 renton N J lit production by 
transverse fission 1 ndoplasm brow n 

1 bit form bears a some wliat dost resemblance to Urontyla tit A jaitei 
Stokes hut difTirs eonsj uuously in its linl lint U tiuh t/atler bung 
found in infusiona of dc <aj mg vi D tluble nutters the present s| euea in 
the eltar pure waters of tlu puls of early spring It alio differs in the 
character of the adiral depression wbieli d es nit lueludc a i nit >f the 
frontal bolder of the body in the ubseme of the cndoral ulin and 
especially m the fe wer frontal styles 
Tlicbol) N exceedingly soft unci flexible and its motions active The 
blown endoplusin is often i ( n biauliful transparent golden Hut The 
1 ivorlte IikhI is the algal spin■ and tin oth< l Bin ill vegetal oh|irlS Willi 
which the shallow pools are it this tune if the year so well supplied 
while the I Hid of L tnrhagailtt is chiefly animal 
Auneti ronugati sp hot (l lgs H li 19) —I orlca ovate oi sub 
triangular compressed the length but slightly exceeding the gieiicst 
lire idih lateral margins convex tailoring towards the pedicle and 
variously crenuted or almost smooth and e\en general surface bearing 
numerous irregulaily disposed but frequently parallel aud centrilly con 
verglog, linear iblgea that vary in number anangement an 1 geneial 
direction with the age of the lonca in maturity and in old age the Inter 
linoar spaces becoming exceedingly prominent ai inflated rounded and 
elongated prominences, the lateral boideraof the lonca then being con 
■pieuously and irregulurly eremite anlenor margin slightly eh voted cen 
trally this elevation extending perpendicularly along the subcentral 
region of the Ironlal and of tho dorsal as|>ects of the sheath, this In lians 
verse, subcentral optical section having a ibomboidal outline the lateral 
borders tmneato and ciparginate anterior border of the lorlca closed in 
eicept for a narrow alit like aperture traversing it and an ovato orifice 
at each anlcro lateral margin for the passage of the fasciculate capitate 
tentacles frontal region In surface view, compressed and undulate, or 
with six oppositely diapoaed concave depressions, pedicle conspic uous, 
well-developed hollow and about one third as long as tho lonca nucleus 
apparently broadly ovate and subcentmlly located endoplasm coarsely 
granular , the enclosed animalcule usuidly neatly filling tbe cavity of the 
sheath Length Including pedldo, Inch Hub —Attached to flla 
mentoos algo in the brackish water of a salt manb, Coney Island N T 
The corneous, transparent lorlca is exceedingly thin and delicate, vary 
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ing much in connection wuh the surf ice plications or ndge llko elevn 
lions In curly youth tho raided linen being low inconspicuous and 
iircgulirly disposed In maturity becoming full rounded and prominent 
sepnriled by derp furrows as It ilia wall of tho lorlcn lud become din 
tended wilhliquil dilatation taking place at eipansilc regions bt twci n 
the ndgo like markings of tho earlier singe in the mature state the lateral 
borders are protnlierantly crenale 

ianrla JUxtlu sp nov (frig 10) —Torlca irregularly subsplierlcal 
tapering postenorly to the short hollow pedicle antertoi bordci 
(loaed thin appnn nlly p* r]K ndicul irly lnuu 111 form the margin 
Irregularly undulutc two op|Kisite lateral regions eat It bearing two 
antenorly approximating posteriorly dlveigtng narrow flx«uics fir the 
passage of the Unlades the Assures usually being open only suffluently 
fu the passage of the tentacles oxeept during the hnal development and 
the escape of the embryo when those on the literal margins and that on 
thofrontil bordt r are s< cn to be continuous the expanding flssurtsclos 
mg after tlio eseape of the embryo pediclu about one seventh as long as 
the lonca tentacles enpitate o( two kinds and apparently issuing only 
from the slit like latenl Assures one kind being straight rigid and not 
often exceeding twico the length of the lot it a tho other form filamentous 
flexible writhing and variously curvod and coiled often extending to 
more than five times the length of the lorira body of the animalcule sub 
spherical or obpynform, not Ailing the cavity of the lonca and In no way 
adherent to it endoplasm gianular nucleus broadly ovate located near 
one lateral border , contractile vesicle single spherical postern lateral m 
the region opposite the nucleus Length of the lorica including the 
pedielt inch Hob —Fresh water from near lien too N J attached 
to Sprrogyra 

Ofdonja florea Stokes (Jour* Trentrm Nat JJut Boe January, 1888, 
Vol i No 8) —This was Incorrectly placed In tho genus Codonga, it is 
a Mononga and should be referred to as Mononga florta 

Haln* furrata Stokes (Javrn Royal Mterot 8oe , August, 188D) — 
This generic name being preoccupied it may, in this Instance be changed 
to Halnopnt the (ingle known species then being Malnopn* furtala 

ErPLABATIOIt OF TffH PLATE. 

Fig 1 Salplngmca globose , with collar retracted. 

‘ 8 Salplngmca collaris 
" 8 Prorocentrum bamatom x 730 

a< 4 Trachelomonas fusiform is X 500 
1 8 Trachelomonas spheerlca X 460 

“ 8 Trachelomonas acanlhophora X 800 

•* 7, 8 Vagmicola longipes X 800 

•• 9 Oaulloola valvate X 400 

" 10 Blcosoca phial*, empty lorica X 888. 
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Fig. 11 Nwsula trlchocyslla x 450 
" 12 Urosty Is vernal Is. X 190 

“ IS. Aclnela cornignta ; mature, but not old, form x 400 
" 14 Acineta corrugnta, transverse, eubccntral, optical section 
X 400 

" 18 Atlnela corrugata , surface view of (he frontal region , some¬ 
what more enlarged than In Figs 13, 14 
" 18. Aciurta flexills X 500 


Obituary Notice of John If ifauch. 

By Charles 8 DoUey, U.D 

{Bead befort the American rhiloiophiral Society, December 7, ISOl ) 

The prcomlneuco which American pharmacy has fur many years main¬ 
tained may without doubt be largely attributed to the scientific zeal and 
ability of the teachers of pharmaceutical science in the various institutions 
of the country. To no one belongs a greater meed of praise than to the 
late Prof Malsch, a member of the American Philosophical Society, to 
which he was elected January 18, 1884. 

John Michael Malsch was born of humble parenls In Hanau on the 
Main, Germany, on the 8d of January, 1831 Ills early education was 
obtained at the free schools of his nallvo town, and ho soon attracted the 
■peolal attention of Ills teachers on account of his aptness and diligence. 
Under one Theobald, he was Introduced to the study of mlnemlogy and 
microscopy and began practical field work In the vicinity of Hanau, and 
It was largely due to the Interest awakened by this teacher that he became 
ambitions for a university education and was led to seek Instruction out- 
alde that afforded him by the curriculum of bis school 

Under Dr. Bromlcs he sooa demonstrated his fitness for original Inves¬ 
tigation In chemistry, and was permitted by him to assist In certain 
studies of the fatty acids and resins. 

For a time his Inclinations were towards theology, but bis increasing 
Interest in nature! science led him to abandon the Idea and to devote him¬ 
self with such ardor to hit idenilflo studies as to undermine hie strength 
to snch an extent that It became necessary not only to give up close appli¬ 
cation for a time, but. In the end, to relinquish bis strong desire for a 
university coarse. 

Entering the mlllury service of Hesse, be became Impregnated with the 
revolutionary Ideas rife among the soldiery, and reoognlalng the incon¬ 
sistency of his position, be resigned his post and, joining the Turners of 
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Hanau accompimod them in their excursions through Iho Valley of the 
Mam assisting them in the promulgation of revolutionary sentiments 
In 1849 while engtged in this work ho was arrested at Blenheim and 
sontemed tofiurand i half yearn impnu nment with hard labor but 
thiough iho connivanco of fnonds he soon after offer lid Ins escape and 
manage! to euugi ilo to Ameilea landing almost penniless in Duln 
more \oung Munich took up for a time with factory work but soon 
man igcd through his fmdneas for natural science in mike the acquaint 
anceofllis Wiss and Vogler who aided him lu the study of pharmacy 
and gave him r raploynient for a time during the years 1910 11 m a drug 
ston ownLd by the former 1 his store being sold Mr M usrh removed 
to Washington when, ho served in a drug store uutil 181 when his 
parents «Dd sisters having come to Philadelphia hi jiinitl them lln.ro 
Foi abtut two years he acted as drug cletk In Philadelphia and New 
York and finally entered a chemical factory in Brooklyn Prom 1818 to 
1810 he was employed by the firm of E B Garrlgues and Robert Shoe 
maker of Philadelphia and in the latter year he accipted an instructor s 
position in the School of Pharmacy oondui led by Prof Parrish in an upper 
room at the southwest c >rner of Eighth anil Vrch streelB 

Here hia natuial 1 m for research his tact and ability as a Leiohor 
attracted attention and led to his call to the Professorship of Pharmucy 
and Mitcno Medico in the College of Pharmacy of ihe City or New York, 
his spire time being employed in the lsboratory of Dr 1 R Squibb 
Prof Muiach returned to Philadelphia In 1881, when under Sutgeon 
General Hammond hi orgrniz d the U B Army Lab iratory which 
during the two and a half years In which hu conducted It is said to have 
effected a saving to the Government of nearly a million or dollars Alter 
the W ir and until 1871 Prof MaUcli carried on a retail drug business at 
1807 Ridge avenue but dually gave it up on account of his Increasing 
duties at the Philadelphia College of Pliarmacy and os the Sccreiary of 
the American Pharmaceutical Association of which he had been from 
1810 one of the most active members 
It was In 1800 that John Malsch succeeded William Prootor Jr In the 
Chair of Pharmacy but In the ensuing year he exchanged Chairs with 
Prof Parnsh assuming the title of Professor of Materia Medics and 
Botany This position Prof Malsch retained until bis death on the 10th 
of September, 1893 In 1880 he was elected a member of the Board of 
Truaieee of the Philadelphia College of Pharmacy and ten years later 
accepted the editorship of the American Journal of Pharmacy That 
John Malsch was a man of unwearied Industry, absolute Integrity and 
profound knoa ledge, is the unanimous testimony of all who were familiar 
with him and with his teachings and writings, a fact which was empba 
sized by the conference of the Hanbury Gold Medal npon him by the 
Pharmaceutical Society of Great Britain for distinguished services and 
original research In the natural history of drugs The following Is a list 
of Prof Malsoh’s contributions to solenoe 



1854 On llio Adulteration of Drugs nnd Cliemical Preparations Anter 

Inurn Phami 
J iquor I'erri Iodt le lbi l 

1855 On tins Incompatibility of Sulphate of Qninia with the Act tales 

lbvl 

Examination of Htlirlrilc of Potass i lbi 1 
P (let t* of Sunlight on th> Syrup of I > lido of Iron Jbi i 
Tianalalton of M Streckor s Paper on Quinine lbi t 
Contributions to lexicology IIi1 
1810 On Convenient If ales of Administering C al I iver Oil Ibid 
On the Rilati >na of Physicians and Pharmaceutists Ibid 
Contrlbutiona to Toxicology I bit 

On an 1 vpediltous Mode of Mikin., Mercurial Ointment lbtl 
On Soluthin of Gutta Percha It id 

On Sulphur of Quinine anil Garb male of Ammonia In Pills Hit 
On Wine ol Colcbtcum Seed Ibid 
1817 On Protiodide of Mtrcurj Ibid 
On Effoirescing Powdtrs Ibid 
Solubility of Iodides in Syrupna T«in lodidl Ibid 
On Fluid 1 xiract of Arnirn Ibid 
On rimd rxtract of Uia urn Ibid 

On the Deteetion of a New Falsification of Oil of Hitter Almonds 
Ibid 

Amcrlenn Fclectic Resinoids Huchner s Hepenonum fur Phar 
maele Vol vi p 4S1 

1858 On the bale of Poisons in tho Lulled Wales Ibid Vol vn p 207 
Ou Huld Extract* in the Hutted States Ibid Vol v|i, p 287 
Remarks on Soma Pharmaceutical Preparations Amcr Journ 
Pltarm 

On Diluted Acetic Acid Ibid 
On the Preservation of Di igs from Insects Ibid 
Note on Sj rup of Hypophosphites Ibid 
On the Decomposition of Iho Quinta by Uto Acetates Ibid 
1850 On Fxtrsttum Ferrl Pomatum Jbid 

On the Preservation of Fluid Extracts Ibid 
On the New System of German Weights Ibid 
On the Proper Menstruum for Fluid Extract* Jbid 
Notes on ]< laid Extracts of Huchu, Clmiclfbga, Serpenfaria and 
Valerian Ibid 

On the Solubility of Phosphate of Iron Ibid 
On a New Mode of Preparing Some Syrups Ibid 
Manufacturing Pharmacy In the United States Bucbnei a Rcpcr 
tonum, Vol vllt, p 48d 

1880 On Examination of Oil of Peppermint Amer Journ Pbann 
On Some Preparations of Calamus Root Ibid 
Gleanings from tbe German Journal* (thiee articles) Ibid 
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1800 A1 union rxsiccatum Ibid 

Analysis o( Commercial G1 icial Phosphoric Acid Ibil 
Nolo on H« nz no Acid und Simo 11 n/oiles lbit 
On the lit Url i in f Croton Oil In Mixtuica Ibid 
Analysis of Milk Ibid 
( In nut il N< tes lUt 

Alumon uslum Buchner s Rcpcrtorium VjI lx p 137 
United States Pharmacy Ibil p 145 

1801 On Cbflidonium may is Araer Tourn Pharm 
On the Adulu ration of Ctruiint Ibid 

On Coinnercial Inin by llydr gon Ibid 
On the Importation of Mineral Waters Ibid 
Analysis of the Chalybeate Witeis of Sharon Spnng New York 
Ibid 

On Anactliinte Wood Ibid 

On the 1 incture an 1 Ferrated Tincture of Bark Ibid 
On tbc Origin of Biy Rum Jbtd 
On the Volatile Oil of V/r t a aeru Ibid 
On the Fci rated Tincture of Cinchona lbx l 

On the C inversion of Monobjdratcd into Common Phosphoric 
Acid Ibid 

Ole inlnj,s from the German Journals (four articles) Ibid 
C hcmicul I xauiln moil i f Cocoa Leaves Jbtd 
On the Mineral Water Trade in the United Slates Buchner s Re 
pcrtorluiu Vol x p 357 

On the Medical Flora of the Vicinity of Philadelphia Ibid Vol x 
pp 280 and 359 

1809 Gleanings from the German Journals Amer Journ Pharm 
On Commercial Belladonna Leaves Ibid 
Rc |iort of Committee on Herbarium Ibid 

On the Standing of the Pharmnclst In lho Unltod States Army 
Buchner s Ropertorium Vol xl p 304 
On Snake bite Remedies In the United States Ibid p <103 
1808 On ( opal ha Pills Amer Journ Pharm 
Gleanings from the German Journals Jbtd 
Note on the Alkaloids of MtniMptrnum Canadtnte Ibid 
Note on Podophyllum Ibid 

1804 Practical and Scientific Notes Ibid 
On Iraponlies and Adulterations Ibid 
Gleanings from German Journals Ibid 

On the Contamination of American Sulphuric Acid wlih Arsenic 
Ibid 

1805 On the Preparation of HeaTy Oil of Wine Ibid 
1800 On the Active Principle of Rhus Toxicodendron Ibid 
1807 On Liquor Magnesia Oltratls Ibid 

On Liquor Ferrl Acetstls Ibid 



349 


[Dollej 


1867 On the Specific Omvily of Mtdicinal Chloroform Ibul 
On C ulclilriu Ibid 

On Teats for tho Purity of Glycerin Ibi l 
On Carelessness in the t Ucctmn of Drugs Ibid 
Note on Glieap Glycerin Ibid 

Gleanings from tho Gcnnnn Journals (two articles) Ibid 
On a Pinnanont Bolution of Py ropli lsphltcs <>t So 11 and Iron Ibid 
He view of Plinrmicopu ia Hi lvellc i Jbi I 
1866 Gleanings from the German Journals I In l 
On Chloroform Ibid 
Noli loFdiloron False Jalap Ibid 
1860 Gleanings from the German Journals (four articles) Ibi I 
On the Milky Tuu e of T ulit i dong Ua Jtnd 
On Some Panama Drugs Ibul 

On the Nomenclature aud Definitions of the United Stales Plmrma 
copmln Ibid 

1870 On Lycopodium rlaiatum Ibid 

On tho Weeds of Western P< ppcrmmt Plant tliona Ibid 
Gleanings (tlueo articles) Ibul 
On Pharmaceutical J egislation Jbul 
On Solubility of Glnc in Glycerin Ibid 

1871 Decomposition of Acetate of Morphia in Aqueous Solution II id 
Detection of Turmeiic lu Powd Itliuliarb and MusUrtl Ibi l 
Ferraled Elixir of Cinihonn Ibid 

Glcnmngs from Foreign Journals Ibid 

Gleanings from German Journals (lour articles) Ibid 

Fluid Extract of Chestnut Leaves Ibid 

Note on Amylo nitrous Ether Ibid 

Note on llydroeyanate or Morplni Ibid, 

Note on Some PHI Masses Ibul 
Precipitation of Quima by Iodide of Polossium Ibid 
Seeds of Two Species of Slryehnos Ibul 
Solutions of Alkaloids in Medicated Waters Ibid 
Syrupus Assafaetldm Jbtd 

187 I Gleanings from the European Journals (twelve articles) Ibul 
Loss of the Herbaceous Parts of Plants in Drying Jbul 
Monobromated Camphor Ibid 
On an Asserted Specific for Ague Ibid 
On Some Pectoral Powdere of Euiopcan Pharmacy Ibul 
On the Botanical Origin of Hoot of 0) pnpodium Ibid 
On the Bo called African Baflron Ibid 
Fharmscognostlcal Notes Jtnd 
Um of Petroleum Benzine In Making Oleoreslns Ibid 
1878 Ohlondo of Mercarelhyl Ibid 

Imparities Among Rhtsoraes of Oyprlpedlum Ibid 
Levtco Mineral Water lbxd 

noo inn rniLoe too xixm 146 91 phixted jxh 14, 1893 
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187d Gleaning fiom European Journals Ibid 
Modmnal Use of Green Soap Ibid 
Remarks on Flixlrs Ibid 
Silei tod Formulas from Fliarin Germ Ibui 
Spirit or Nitrous Ether n Sapp wd Test forSime Alkaloids Ibid 
1874 Hils uns Tiqui latnbti utifraajbui and onentale Ibid 

Gleanings from Furopt an Journals (nine articles) Ibid 
Notes on Soun. North American Drags Jbid 
Occurrence of Arbulin in Soini Fricaceous Plants Ibid 
Pharmicognoslicnl and Chemical Notes Ibid 
Remarks on Ream of Podopliyllum Ibid 
187 j Constituents and Proptriles of Potenlllla Ibid 

Gleanings flom European Journals (nine articles) Ibid 
Htdii tted Waters Ibid 
Nolo on Tinctura Opll Mur atica Ibid 
On Some Substitutions Ibid 
Rein irks on Cmchoquinine Ibid 
1878 AsAorli d Prcstnce of lannin In GenLlan Ibid 

haevt tesieuluiui and Some Allied Species Ibid 
Gleanings from Foreign Journals (ton articles) Ibui 
Notes on tho Genus Teucrlum Ibid 

Notts on I ho International Exposition (three articles) Ibui 
Notes on the Quinine Flower Jnd 
Remarks on Clnchoqulnme Ibid 
Remarks on Litiact of Jolap Ibid 
Use of Metncal Weights In Prescriptions Ibui 
1877 Detection of Castor Oil in Copaiba Ibid 

Fx limitation of a Cure for Lots of Liquor Ibid 
Formul is and Piepamtions of New Medicaments Ibid 
Gteaninga from the Foreign Journals (eight articles) Ibid 
Note on Dialysed Iron Ibid 
Noto on Xanthxum ijnnotum Ibid 
Note on the Permanent Exhibition Ibid 
The Metrical System In Prescriptions Ibui 
The Strength of Tinctura OpU Ibid 
1870 Aipidium marqinaUt Ibid 

Berbei Is of the Pacific Coast Ibid 
Gleanings from Foreign Journals (six articles) Ibid 
Notes on a Few American Drugs Ibid 
Useful Species of Viburnum lbtd 
1870 Artificial Fruit Essences Ibid 

Poisonous Speoies of Astragalus Ibid 
Sulphocarbolate of Potassium Ibid 
Supposed Alkaloids of Podopbyllnm lbtd 
1880 Note on Some American Species of Artemeals Ibid 
Pretence of Tannin In Gentian Ibid 
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1881 ( (impound bpirlt of Cinnamon Ibil 
Dose of ^struct PliysoBligmalis Ibui 
Oi orgin Bark Ibid 

Mamificturc <>f Qmnlo in (lit United Stales Ibid 
Oleum Be lulu f mpyroiinialicum lbul 
Gleuiiings in Milena Medica »ur articles) Ibid 
Origin at t tlse Senega Ibid 
Orthjgripky of the Metric Units Ibid 
Poisonous Punciple of Vnacai liuin /bit 
Practical Nous (rom Poioigu B tureen Ibid 
Sit tr ipten of Hurliu I eaves Ibid 
1 inctum Itnsil Ibid 
X intborrhmu Hearns Ibid 

1882 Gleaning* in Materia Medic i (ten articles) Ibid 
Piaclical Notts from Vanous “sources /bit 

Prt partition of Mercurial Ointment Ibil 
Syr Kern Protoc liloi idi Ibid 
China and Allied Sp< cuts of Salvia lbx l 
Useful Ament in Myrtles Ibid 

1885 C iraparison of Q dcnical Prep nations (six arlieli s) Ibid 
Galenical Prepai itions of the German PhannaeoptLU (I mr articles) 

Ibid 

Gleanings in Matt rla Medtca (eight tutides) Ibid 
Practical Notes from Various Sourt ps (live artirlos) Ibil 
Relative Strength of Cert tin Preparations Ibid 
1884 Chemical and Pharmacognostleal Notes /bid 

I aboratory Notes—Abstracts from Theses (two articles) Ibid 
Notes on Restart lies on Capillarity Ibid 
Practical Notes Ibid 

1881 Gleanings in Materia Medica (eight articles) Ibid 

Materia Medina of the Mexican PlmnnacoptBia (eight artu les) Ibid 
Pharmaceutical Preparations of the Mexican Pharmacol celt (four 
articles) Ibid 

Practical Notes (two articles) Ibid 
Commercial Spanish Saffron Ibid 
Indigenous Species of Croton Ibid 
Useful Plants of the Verbenaoetn Ibid 

1886 Commercial Sulphate of Quinine Ibid 


Gleanings in Matena Medica (six artlchs) Ibid 
Materia Medica of the New Mexican Pharmacopoeia (four armies) 
Ibid 

Note on Yerba and Ran del Indio Ibid 
Practical Notes and Formulas Ibid 
Strophanthus or Heart Poison Ibid 
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1898 Gottlulf Heinrich Ernest Atuhlenberg as a Botanist (An Address 
before tlic Pioneer Society of Philadelphia) IIoffman’B Pbar 
marmilisrlic Rundschau New Ymk 
1897 Chi mu al Noti« from Tin sea Anaer Journ Phann 
Gleanings in Afaterla Mtdica (six aiticlcs) ttnd 
lalap Heim and Jalapin lb i { 

Practicil Notes from Van ms Sources Ibul 
Rf m irks on ( ancer Cure Ibid 
1889 Blur Coloring Witter in Flowers Ibul 
f»lo inmga in Ar iterla Medic i Ibid 
Notes on Sotnr New Remedies ibul 
Notes an S mie Old Remedies Ibid 
Pru deal Notes from Foiel jn Journals ltnl 
The Geuus Luffa Ibid 

1889 Pieparatlons of Mustard for Internal Use Ibid 
Useful Plants ol the Genua Ptoralea Ibid 
Origin of False 8 n eg i ltwl Ibid 

Notes on Some Indigenous Remedies Ibid 

1890 Botinical Origin of b nnr Pliirmu ipceiil Drugs Ibid 
Gleanings In Materia Mtdica Ibul 

Morphine S ills and Hydrocyanic Acid Ibid 
N Jlea on Sc >pola Ibul 

Ph irinacopmial Assays of Drugs and Galenicals Ibil 
Plant Groups and Constituents and Properties Ibid 
Practical Notes from Various Bonn es Ibid 
Pr mpmive ( amphor Industry of Florida Ibid 
9omt North Amencau Medicinal Plants Ibul 

1891 Notes on Vcgolnhlo Drugs used in AIovico Ibul 
Notes on S ime North American Medicinal Plants Ibid 

1809 PoUfgaln alba Ibid 
8 ida Mint Ibul 
Vanilla Plant an Epiphyte Ibid 
1893 On the Tubers of Dluscorea Species Ibid 

N< tk —The writer desires to acknowledge the kindness of Profoaors Remington and 
rrimblt of the FhUalelphla College of Pharmac) hi furnishing Mm with tint* mid 
particularly his Indebtedness to the biographical sketch by Prof Remington In the 
American Journal of Pbarmam 
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Iht < / it au tit Rochamotau 
BV Jon pit O Rosengarten 

(Ilrad btfort flit imturitn P/ttlotipine il S< titty Dectvtln t /) 

TUe li jiiio of I n TaycMi* it I a Gringo Inis long been n point of atlmr 
tiou for many Vinerirans full of admit im n lor I n Fajillc an 1 tl e i irt 
he played in Ike Amine in Tlcvolulim Ike siory of Ini servic h in be 
hair of Ike «lrug|Jing cdomes mi well loll by Air Chirknngnc 1 iwer 
Jr In his note worthy contribution to our history of tlu Rcvt lulion will 
undoubtedly strengthen and leucw the sir ing alkclion always entert uned 
in Ibis c juntrj I >r La i lyelli a > mm kt illy exkil itcel during Ins lilelimr 
(8]H.(lally on Ills last visit to tins country and in tko rceeptiin given 
to Ins descendants who < line here to join lu the celebinlion ol llit cenlcn 
mil aniuvirxiry of the surrender of C ornwillis at Yorktoun In doing 
honor to La layette and to Ins countrymen I ir then help In securing 
American lndepi ndcnco w< ought not to f irget III K ichanibc ms father 
and son the ft rmer tho Ge ueral in ( lilt l of the 1’rench Mlied Vimy Bint 
to help the A mule in col on us in their snuggle sg dost trie it lliiiain tin 
son Ida Vld de eamp who served with distinction and was m nl to * nnee 
to secure that (Inal help flnt men and moniy with winch the long war 
for Independence was brought to a successful lernnnill in by the eloBing 
and crowning victory A recent visit to the Gknliau de Itochambcau 
showed that It wns full of imcrest f>r linencan* tor there the piesmit 
ownoi tin Marquis da Ruclinmbeau piously proseivea the historical relit R 
or ilia faintly mid prominent among them lire those that maiked the 
Comte de Rochambeau s leading part lu the Atnencau War of Inile 
pendence The Chateau Itself Is of great interest Situated in the banks 
of the Loire between Hlols and VendO nc It is easily accessible and a 
view of Us dno grounds its curious cives Its lovely outlook over the 
valley of the Loire its noble avenue and the beiuitful river is of itself a 
delight to lovers of the picturesque 

In the Massachusetts Historical S iclety Proceeding* 18 A ol xx 

p 100 the lato Hon RibertC Wmlhiop describes his then recent vuit 
to the Cb&tenu de Rtcliamboau where he found many relics of the old 
Marquis and Count as he then was of Aoiktiwn memory—the sword 
which he wore In America hti Indge as an honorary member otthe Cin¬ 
cinnati bis baton as a Marshal of France with all bis orders and docora 
tloni, and a portrait ot himself one ora 1 trge senes of family po’■traits on 
the walls On pedestals in the cirners were two beautifully wrought 
miniature cannon Inscribed as having been presented to the widow o( the old 
Marquis by Louis XVIII, to take the place ol tho two British cann >n which 
■Washington had presented to Rochambeau after the victory at Yo.ktown, 
which hod been seised and piobably recast during the French Revola 
tlon In his bedroom was the original MS of bis Mtnoiri printed In 
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1809 Bclwei n the windows win a largo portrait one of Poale a original 
ponrails of Washington which hul been presented by Washington him 
self to Rooli imbeau—a large square or three quirters portrait in military 
roslumc with u canuon and other military e nblems In the backgionnd— 
in perfect preservation and worthy of bung included anting tho most 
notable of the numberless portraits of the Tathei of his Country 
A recent viailor giving an account of the C bateau as ho siw It in Sep 
temberluat in a letter printed in the Philadelphia ledger of October 11 
18114 speukaof die fine amts of ancestral armor worn by the Kochumbcaus 
ot the sixteenth century around which are diaped the American (lags 
pieaentod by (Jon Hancock to the present owner certainly in involun 
lary tribute by the preux chevalur of our own army to tho prowess of 
these knights of old lie also was among those who on behalf of tho 
Government of the l mted States welcomed tin Marquis do Rochambcau 
as (bo leader of the 1'reneh visitoisof 1881 descendants of the gillaut 
soldiers wlm bid nlured in the honors of the surrondi r at lorktown 
Thus the connection between I be Rochambcau of our own Revolutionary 
War and the Roehsmbeau of to day, la one of the pleasant lies tliaL keep 
alive the friendship of the two countries and make the United States and 
Trance sister republics Ihe Comte dc Uxhambeau left two volumes of 
Hem mi published in Paris in I80J edited by Lconce do T inciv&l, which 
tell the story of lue life Doi n at Yendb ne July 1, 1791, and dying at the 
Chateau de IlKhainbmiu on Mtj 1, 1807 his long life was fiill of inter 
eating experiences as a soldier and tho short episode of Ins services us 
Commander in Chief of the French Army sent to help Washington Is of 
itself enough l > make him a man of n >tc tor all students of Yuicrlcan his 
tory He entered the French Army ns Cornet In 1719 in Saint Simon s 
Regiment of Cavalry and served with dislincllm m campaigns in 
Bohemia, lias ini and on the Rhine bo was mido Colonel in 17(17 as a 
reward for Ins bnl ban t services at lbs siege of Namur, and Brig idler for 
his action at Minorca and Major General for his reorganisation of the 
Fioneh Army Lie served under Marshals Sire and Richelieu and 
dfistrf' and de Broglie who afterwards sent De Kalb to this country 
with an oder to become the General in Chief of the army In the impending 
struggle, a curious episode admirably told by Dr Stllle the President ol 
the Historical Society of Pennsylvania Rocbambeau himself tells ns that 
after the peace it must have been about 1709 when he was stationed 
at Strasburg as Inspector of tho French Infantry In Alsace he advised the 
Hereditary Prince of Drunswlck to go to America and there play the 
part of William of Orange In England—make himself sovereign of a 
■uperb empire—bat the Prince had no ides that the colonies could be 
united then, or for a long time to come It was a curious coincidence 
that he should have served under Marechal de Broglie, who Benously 
hoped to play a leading part In America and that Rochambeau himself 
sbonld have led (he French Army which did such signal service In help 
Ing America to achieve lls Independence, while the same Brunswick 
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Prince sent Ins 8 ildiers id tlie |uy of Groit Britain to halp prevent the 
colonies Tim istablishing lliclr independence Ittchimbiiu was a 
soldier dad he li id n ) p >liti< nl anna and ambitions ellhoi here or at home 
A(U r bis brilliant caiecr in lli 1 icuch w irj on the Contim nl beguluol 
fresh honor by Ins successful ri irganir uion ol tho Freni U Army In its 
short expericnn of p ace nl mb ivernor of the Depnrim nl of Nor 
mandy and Brittany and us Inspector <iem ral showed gieit rapacity 
la 1778 he organi/td the fim intcndel fir i descent on the English 
coast soil afterLwiniyyodisof li ir I service wamnado I iculenunt (Ji noml 
lie wts app lulled to the comniindot llu c irps intended lobe sent to 
America c insisting of 400(1 men seven ships and money and supplies 
for tho struggling e >1 >ntes—l>i lent ly was put in onira tnd of the naval 
fotcu Arnvcd at Newport It I atler a v ly tge of seventy dtys lie dls 
tin bin kid with his (Milmgtnl firliflil Ins |iositun an I later on met 
Washington at Hartford anil arranged the plan of the campaign that was 
11 en 1 with such signal h lnnr He sent Ins son an I Vid ilc camp bach to 
Fiance lopiocurt ad hit >n il men and furthei needed help and tlnnugh 
the younger ltKhtinkeiu s vtgirous present it ion ol the ease 1 ranee was 
led to send inori slii|Ni nail ni ire men in I in ire money Col de Roi h imbuaii 
ictumed in May with thesatisf tetory news of another fli el under De Grissc 
and six hundred more solilurs and a million and a half Iraucs in com 
Colouial bills were tin u sell mg at forty percent d sc >unl anil much benefit 
was derived! rrom a further sum of si \ million fnnes win'll wisputat Wash 
ington s disposition I he * ranch Wai Othee ailv Ised a ni »vi maul north 
ward to the Penobscot N iv i ‘scoti i and Halifax but fortunately uni 
wisely left Rockumbeau free to | >io and irt with Washington n in it was 
he who suggested Ihu in ivemenl to ail I opcriuons in Virginia and at the 
same lime ashed for more ships and men au 1 money from iho J> rent h 
forces serving in ihe West Indies 

The Continental currenty was practically repudiated by Congress On 
Juno 18 Hie trench corps started lo j im Washington s Army on the 
Hudson making in all a force of 90X) men enough lo keep Clinton in 
New Yolk und bring Cornwallis to the coast Do Grasse brought from 
ban Domingo Saint Simon s corps of 30 )0 men and 1 303 000 francs 

Rochambeau divided the 100 000 Louis d or in Ills army chest with 
Washington Tho united army crossed the Hudson at Ring s Feriy 
Washington letting WOO men on the left bank to cover West Point, the 
French taking position on the lower Hudson os if for an attack jon New 
Vork, but soon moving to the Delaware passing it at TieDton going 
through Philadelphia where Congress reviewed it 

The library of the Historical Society has a copy of a rare book an 
abridged translation of the Mtmoxrt of the ifanhal Count do Boehambaau, 
by M W E Wilghl published In Pans in 1838 giving that pait of the 
French original dealing with his Amencan campaigns The Rnglish of 
thia translation and the queer mistakes in namos of mon and placet make 
Una a very carious performance it doca not soem lo have invited any 
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alien lion to Rocliambcau s Mtm tiro or to tlie hr ladi r Hulijcct of the Trench 
forces in America since then so fully and ably discussed by the late Mr 
Batch in bis various elaborate studies of tin matenil hi galherel m Pans 
In that ticasuro house of Inf irmiuion on the subject D >nlol a llttlotie do 
li Participation deli Ft into a l Rt iblisiement du Rtato Unit d intriq it 
Bochainbeau a narno end dieils are frequently record id Clown loom 
mand a doscent on the I 1 nglisli coast for Ins services In the Si ven Years 
War bad made him pnumnint for an Indepcndint expedition ho was 
suddenly culled from thoCliatiaude Hoeli imbeau aliere he had just gone 
t> take posmssun on the death of his fither lie was assigned to Lho 
liudirship of the forte scut to America He was in onaiiliniou with La 
Fayetto as to its details Ills instructions are printed in the seventh volume 
of Spaiks Wai/unglon where the lelti rs from Washington to Ilocham 
boau both in this country and after Ins return to hurope show the close 
ties that bound the two in life long friendsh p La layette was full of 
real and urnbition and acting as intei inedtary between Washington and 
Rochambeiu was at the outset unwilling to defer to the prudence and 
exponent e of the cider soldier but in the end all worked together bar 
moniously with the best results Hicliamboau treated In 1 ayolte with 
Irntrinal tenderness and even in critlilslng his tmpetuouB planB spoke lit 
himself as le vleux perequi pailo a soneherflls ’ When Washington and 
Rocliaiubeau met for the first ttnio at Hartford the burner hail Kao\ anil 
la Fayette with him, the litter lernay Chaste! lux Forsdn Uaiuas 
Malhicu Dumas Ihe results of the interview weio entrusted to lho 
younger Ko hambeau who sailed in a ship commanded by 1 a Porouse 
to seek in France additional help men money and ships ChaBlel 
lux and Malhleu Dumas liolh primed their aeeounts of their life in 
Amerlta the former la 178(1, tlie latter not until 1810 but both show 
that France and Indoed all Europe were closely following events 
In America Washington naturally deferred to the older soldier 
but Rocliambeau loyally sought to do all be could to assist both 
id perfecting plant tor military operations and in making them sue 
cesstul by lho prompt use of all the means at band The fifth volume of 
Doniol gives the letters of Roclismbeau to the French War Department, 
from lila accepting the command until he returned to France It Includes 
copies of his correspondence with Washington and with de La Luzerne, the 
French Minlaier In Philadelphia In his letter accepting hla appointment, 
he recalls his experience In the battles of Laufeldt Crefeld and Closter 
camp and his reasons for a forte large enough for all the contingencies of 
a war In a distant country Undoubtedly to him is due tlie fact of later 
reinforcements of men and ships as well as liberal advances of money 
Besides reproducing portraits of Rothambeau from Trumbull, Doniol 
give* In hla fifth volume a portrait owned by the family (him a miniature 
In their poesession Of the son I know of no portrait in this country, 
although there Is a very good one at the Chlleau de Roobambeau, that 
might with advantage be reproduced to add to the growing gallery of men 
of note In our history 
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In Sclmrf and Wesltnlt a llmtor / of IVilt 1 fyi/iu V<1 i p 414 tin re n 
a record o( Lin, vmt on August 10 17M1 of W islungton nnd Itorliamhcuu 
1 hey wi rt, received by the f iglil H r«t an 1 1 scorU l to tin t ity tavern an 1 
tlienoc t > the li iu»c of H >ln rt Monm on M irkit atm t hitwnn Kiftli ind 
Sivili At throe o click tiny pi ici k 1 to the Stnlt II niii and pill 
tlmr nspccts to Congriw ilur whili they rtlurnel to Mr Mtnrlx 
■where they dintd 111 compnn\ uitli Sunut I Hunting Ion iIil President of 
Congrcs Gens kno\ M mltnc and olhei distinguished officers I 11 tin, 
evening the city was illuimnnlt I 

Mi Westott in Ins lhitiry of P/ilid Ij hi 1 say» tli it tli y dined null 
the President of ( mgri <w [of tin St ill /] Hioi u« Mdvein In the ifter 
noon the vessel), in Ihp Dclnw ire liH|liyel tlieir II i n a an I fired salute** 
On Scptcnibcr 1 an 1 1 tin I rencli Army 111 itrlicd tUrou D li the city 
lliur route was down Ft inland Second street audpastihn btatf Houst 
where Tli imai McKean ns Picbidiut if the United 'stitis lung thief 
Oflher of Cingicas dressed In black velvet and sword by Ins side Ins 
head covcied revu wid them r <(1 ivmg tl e liin ns due t >a s ivemgn On 
his left were Washington and Korlminlicau nnciteic I and on l)isri(,ht the 
Chevalier de la I ftnrni tin I remit Mmistoi Aftir tin ccrent inns 
Pieeidint McKean sent a formal Uttar to C mint R wh iinbeau expussing 
the satlsficth n of himself and of C ingress it the I rillunt appear tnce and 
exact discipline of the sc\ci il corps 

The regimmt Soissonais wns oxiruscd on the (omul ms on September 
4 in the present e of Congitss tin b rencli Ministei and tho Gcuoials mid 
20 000 spectators 1 h< rt giiuenl had four llel 1 pieces and went through 
all the evolutn ns of a skirmish to tin (li light nnd BatlBlacuon ot the v 1 st 
crowd On July II 178J Washington and IliehambeAU attended tin 
fflie given by the Fiencli Mluistei at his residenco in Philadelphia to nK) 
guests In honor of the birlbd iy of the Dauphin or trance Jlis honso 
was near Sixth and Chestnut streots where in the evening there wero fire 
works on the large loton Chostnut street opposil the Minister s residence 
Mr Gerard was elected a rnemhei of tin Philosophic il Society In 1779, 
following other illustrious Frenchmen on its rolls Gondoicet, Danhenton, 
Barbeu Dnbiurg Lo Roux Ucynall Lavoisier IWier and 111 turn f>1 
lowed by I urerne Marbois La Fay el to Chash 1 lux Vergennes Oulolien 
Rochefoucauld Cahnnls, Dnssot de Warville Du Pont do Nemours and 
all of these have made their mark on both sides the ocean Tims the 
Philosophical Society began its admirable method of recognition of those 
who have rendered great public service both In the old world and in the 
new 

Washington and La Fayette reached Williamsburg September 14 and 
found there La Fayette strongly posted Barras brought the siege gnns 
by water and then took Vlomesnll and his troops from Annapolis to 
Jamestown, where the whole army was united by September 96 Go the 
28lh the tlege of Tnrktown was begun de Grasse landing 600 men from 
his fleet to assist tho land operations The American Army was on the 

FBOO PHILOS SOC XXXtu 146 9 T PKHtTU> JAH 16, 1896 
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right the French on the cenlre nnd left On October 19 Cornwall!' 
surrendered with 8000 men 214 guns and 23 Sis' On the 27ih an hog 
liBh fleet of 27 sail came to ( ipe Iknrj but II w as too late The b ranch 
look possession of the Unlish quaitc rs at nrktown Oloucealcr Hampton 
and Williamsburg Later tiny rejoined Washington at King a Fairy on thi 
Hudson Returning to France Rocliamlicau was received with honor by 
the King and Willi other h ranch ollkus who had served with him was 
meted out decorations and promotions It was on Ins rolum from Y ork 
town that heie in Philadelphia as he tells ns in hie ilancnrt of all 
the honors paid him nono touched him mora than an address prest nlid 
to him by a deputation of Qu liters old men in costumes llint ho chamc 
teri/i s as quaint fiom their simplicity who thanked him not for his mill 
tary success of which they told him they bad no admlialion but because 
of Ins being the frit nd of mankind and for tko perfect order and discipline 
of Ids soldicis and he neoids with satisfaction the fact that in the three 
r nmpaigns ho had made in Ametlc i (hero was not a Single Instance of any 
quirral between soldiers of the French Vrmy and those of tin American 
Army a record honorable alike to tho soldiers ol both nationalities oflleers 
and enlisted men too II is eminently characteristic of the man that In 
ilils hour of glory he interceded on bt half of Do Grasse and secured for 
him a return to the King s favor 

Rochamkcun In his JUemoin givos a glowing account of the resources of 
the country and aays he thought the United Slates could some day have 
a population ol thirty millions or more lie made a short visit to England 
and was received most cordially meeting many of Cornwallis oncers on 
a very friendly looting At the o itbraak of the French Revolution he 
had both civil and military duties firced on him and was given the com 
mand of the Army of the North He was the last Marshal of i ranee ap 
pointed by Louis the \VI and Napoleon in confirming this distinction 
put him Aral on the list of his Marshals Forced by ill health to give up 
his cominsnd, he railrod to lus Chateau was arrested and sent to prison 
by Robespierre tnd after nine months confinement, barely escaping 
the guillotiue was released wllhont trial and indeed without formal 
charges of any kind His son was sent to the West Indies, where he was 
as successful as possible under the most disadvantageous conditions but 
finally wasmadeaprisonerofwarby IhoEnglish Paroled by them hepald 
a visit to Washington, and was received by him with every honor Alter 
eighteen monlbs he was exchanged, and that for Gen 0 Hera one of the 
English officers captured at Yorktown He again returned to France and 
was appointed Governor General of San Domingo 1 be fhtber congraiu 
laled Berthier, who bad served nnder him in America, on his appointment 
as Napoleon s Chief of Staff and was presented to Napoleon, who wanted 
to make him a senator, an honor which he declined on the score of age 
and bad health but he vu made Grand Officer of the Legion of Honor 
The eon was sent back to France as a prisoner by his own rebellious 
subordinates, and tho father went to Paris to defend him against charges 
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made by his enemies bill the son was again a pi isoner In England in 
Bplte of ihe fUluru appeil to Cornwallis to remember his release on 
parole al 'Yorktown The younger Rochambeau finally relumed to 
France was math Gtnerulof Division and lost Ills life at the liattlo of 
Lclpslc tu 1811 The fallior had died in 1807 and a grandson a young 
cavalry officer of great pi undue piaised by Davoust and promoted to a 
stafT position lost Ills log in the same engagement and was thus com 
polled to return to civil life Hi lived and (lmd at Rochambeau snd tbe 
stately Ch iteau is rich in relics of Ihise three generations ol gallant 
soldiers and of many ancestors of distinction in both civil an 1 military 
life The present Marquis do RochatnlHau himself no mean wliolar In 
history and arclicol lgy has print* 1 an inteu sting little volume i f sketches 
written by tha youngi rCinerul tie ltocbambeau during the last years of ilie 
eighteenth century ind when he w is a pus iner of warm England be 
tween 1803 and 1H11 they are drawn fiom Ins peiaonal knowledge of the 
men and events liaslllv described—Dae ton Uobispierie Uariere Carnot 
Bnssot Montesquieu Custines Bimn Pichcgru among them not a few 
who hid Hiivul with the Fiettcli Army in the \mencau War of IndL 
pendence, and some of whom achieved gnat distinction under Nipoleon 
It is curious to flud that Cren dc Hochambt au suggests that tbe Duke of 
Kent be sent to command in Nova Scotia in the hope that the dissatisfied 
part) In the United States might find In him a possible candidate Tor 
President making the office hereditary As the elder HochauiLM.au had 
■uggeated to a lliunswick Prince the possibility of founding an empuo in 
America so iho younger Uocbambeuu believed that tbe English brovern 
ment had an idea that Americans still cherished a secret aficctlon for the 
house of Hanover 

The Marquis dc Rochambeau bos printed, too several valuable archeo 
logical works and an account of tbs Chateau de Rothambeau He calls 
attention to the curiuus rock grottoes on the hillsides around it the work 
of more than twenty centuries back for he traces them to the Cells and 
has found evidences of llietr handiwork, ancient dwelling places of the 
very earliest dwellers in tbe region, and their burial places, loo for skele 
tons of great antiquity and other evidences of Druidical worship of the 
third century have been found there The estates were in tbe lamily 
Horn the eleventh to Ihe twelfth century, and the deeds and other mum 
meats of title have been pieserved from tbe fifteenth century, beginning 
in 1486, although members of the family are known to have taken part in 
the Crusades, one of them under bt Louis of France falling in battle In 
Egypt In 1201, while another In return for his services In a campugn In 
Italy was granted as motto for hli shield the device Vwrs an preux f 
mourn " 

From 1016 the Chilean and estate of Rochambeau gave tbe name borne 
by the family, and among them some were distinguished in tbe wars of 
the League, others In tbe navy, one under Jean Bart was made Commodore 
In 1741, and another Governor of Vendfine was succeeded in that office 
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by liissm who commanded the French fircesln the Ann rican War of 
Indc|>cn(Jcnre, and later on became Marshal of France The Chateau 
itself dates fiom the t vs el fill or tlili toentli century It was originally sur 
loundiri hy walls and flanked with towers It was rebuilt by Marshal dc 
Hochumlieaii in the stylo of his time and all that recalled tlu fi udal tasili 
disappeared to make room f >r the srchilec tore of the pen )d The towers 
were d< molishtd but so solid were the foundations that even now when 
the witcr of the Loire Is clonr the old massive stones on which liny 
rested cin be seen Now the Chateau is b large main central building 
with two wings These are compiralivtly mo lent hut the main body iaof 
very old construction with massive walls secret passages and a hidden 
entrance to what were once the dungeon keep an I underground prisons 
In fin of the main entrance a graeelul in ulern cliipol his been eon 
atrncud liol lowed out of the soft rock Ononeside a great series of stables 
ind other houses on the other the long line of very ancient caves still 
used foi farm purposes m which the archeological zeal and intelligence 
of the present owner have unearthed many curious relics of Its successive 
occupinla from those of the stone age through Qillicand Itoman days 
d iwn to historic periods quite within our own memory Indcod bo vast 
are these artificial caves that in one of the largest a whole tioop of 
cavalry were quaitered dining the recent French military manmuvres at 
CliatcHadun horses ami men numbenng nearly a hundred each being 
eisily accnramod ilcd in these roomy high airy dry well lighted and 
well ventilated natural dwellings Where once tho crenel tied w ills of 
the Chilean commanded the Loire there are now briad terraces 
and flights of steps and grassy tanks leading to tho edgo of the 
liver on either slda of the Chilean fine gardens and beyond the river 
broad meadows planted with fine trees in the ttyle of an English park so 
much affected in 1 ranee In the last century, while a splendid avenue of a 
nule or two leads from the house between the river on one Bide and tbe 
scries of rock caves on the oilier to the high road leading to Vendoine, 
all in admirable preservation and in striking contrast to the flat plain 
that surrounds the famous Chateau du Cbambord and the typical straight 
lines of small trees that are so frequent throughout Tourame, depriving 
even III historical chateaux of the beauty of the simple Chateau de Rocbani 
beau The present Marqnli de Itochambeau la his interesting monograph 
on the Chateau and Its vicinity, gives a series of early charters front tbe 
seventh to the thirteenth century for churches and properties now In 
eluded in its grounds and the gift of the ground itself under tbe name of 
Roohambeau In tfBfl, the will of the first owner of the present family In 
1509, the deed of the establishment of Its chapel in 1038, and other inter 
eating papers draUta from tbe family archives and from local and other 
pnbllc depodiorier of ancient records These monographs that of the 
younger General de Rochambetu, and that of the present owner of tbe 
Chilean are In the library of tbe Historical Society of Pennsylvania, 
which already has on ns shelves the M*mo\not tbe Count de Roehambean, 
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the (omimmli r of (Ik rrcmli VIImmI Iro >ps in the Will of Amciican In 
dependence anil Ihe archeological Hillings of the present ownoi nri in Ilie 
library of tin American Philosophical Soricly T am vuy a no tbit tbe 
present owners of Hu 11 a I can will In j,l id lo know Ibal Ilia nmue of 
Rochainbeau is still b irno lu hon >r ind affection in Hub countiy Dip 
oAili il papers of Roi haintinu us C imiiiaiiiler of Ibe French Vi my in Ihis 
cnunliy hive vuy propcily been obliineil by the Government ol tin 
United Slates and nri now safely di posited in Wa*hi igton wlun no 
doubt they will bo male aictssiblt to btudents of Vinincan It at >ry 
Ilia piivitc p ipers are null presi rvi 1 in Ihefunilyf lialiau where ho lived 
anil dltd and it would be very interesting if Ins lorresp tndi niL wuh those 
lie left I here timing his sei vice in this co liilry c mid lie m tile puhlu foi 
we should have from a man ol largetxpi runrehis |udgmeutau I opinions 
of the Amo inn patriots and si itesmen and soldms with w horn lu was In 
dnily co iimunic itun anl we should kn w li »w this ol l Freni It n tide 
man anil sol lior w is impasse 1 by the country and thp people liis 
printid ilemotn aie very favorible in every Hung lie siys of Hie c mntiy 
and of its people but tluy loil in generalities after Hie fislilon of thedaj 
No doubt they give rather his general uuprtsslona as ho liansnulte 1 Hum 
by word of mouth toaliteiuiy man who reilly edited Hum lo suit Ills 
own views of how biography ought to lx written tlun with any fidelity 
to tlio plain speech of the old soldici white exponents* in a long life 
must have been so wide and so varied No doubt t>o aftei tin rough 
usage of (lie Trench Ruvi luuon with actual imprisonment and the threat 
of the guillotine he looked back on his stay in Ameru i it the head of a 
well disciplined anil well equipped fircoof old s tidier* surrounded by 
offlceis who represmted the flower of the Faneli arisloirucy in lie last 
estate as a period of gieat expect iti ms in ire than re Hired by the pr >i 
parity of the infant ltepublle In giost contrast lo the violent i linngos in 
France the sad days of ibe deolmiug monareliy us violent overthrow 
the stormy days of the French Revolution its excesses, and the strong 
measures by which Napoleon reestablished the heavy hand of military 
|M>wer In Franco and over Euiope and the brilliant years of his empire 
after Its first pioclumallon When the eldi r Roohambean died Napoleon 
was at the very senlih of bis power and when the younger Roi homheau 
fell at Leipalc Napoleon s star was still in the ascendant It would be 
most gratify lng to learn w helher their private correspondence and family 
and other papers are still preserved, and to have them printed it not In 
full at least at auffloiont length to glvo to the growing army ol American 
historical students a belter knowledge of tbe Rochambeans as Hiey lived 
and thought and of their opinions of the men of the new Country to 
whoso ftiture greatness they had contributed to lsrgely That they came 
of old hlstorio and military stock tracing Its home back lo Celtic days, 
and their family to ancestral Crusaders, made them all tbe more hclpfhl 
for the Republic of the New World 
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Sla'ed Meetmj, November 2, lWj. 

President, Mr Fraley, m the Chair 

Correspondence was submitted as follows 
A circul ir from the Executive Committee in honor of Prof 
Guido Cora, Turin Ituly, requesting contributions for hiB 
twenty fifth anniversary 

The following societies were reported as having been placed 
on the list to receive the Society s Proceedings Societo Fran 
<;aise de Physique, Redaction de 1 a Meluane Paris, France 
Societl Toscana di Scienze Naturali II Ntiovo Cimento Pisa, 
Italy , American Academy of Medicine, Easton, Pa Amen 
can Archaeological and Asiatic Association, Nevada la , 
Iowa Masonic Library, Cedar Rapids, la Field Columbian 
Museum, Chicago, 111 , University of Wisconsin Madison, 
Wis , Histoncal Society of Southern California, Los Angeles, 
Cal , California Historical Society San Francisco, Cal , 
AsBoeiaeion de Ingeneiros y Arquiteotos de Mexico, Mexico, 
Observatono Meteorologico Central, Xdapa, Mexico 

Accessions to the Library were reported from the Govern 
ment Geologist, Adelaide Australia, CongrfaInternationaux, 
Mofrcow, Russia, Firu-ka Litteratur Sallskapet, Helsingfors, 
Finland, R SocietatisSoientiarum, Upsal, Swedon , R Acad 
dime cfes Sciences, Amsterdam, Netherlands, Mittelschweizer 
ischeGcographisch Kommerzielle Gesellsohaft, Aarau,Switzer 
land , Socidtk Fribourgeoise des Sciences Naturelles, Fribourg, 
Swit/erland K K Militar Geographisohes Institut, Vienna, 
Austria, Centralbnreau der Internationale Erdmessung, K P 
Geodatische Institut, Berlin, Prussia , Naturforsohende Gesell 
Bohaft, Emden, Prussia, Senckenbergisohe Naturforsohende 
Gesellsohaft, Frankfurt am Main, Germany , Naturhistonsohe 
Gesellsohaft, Nujnberg, Bavaria, Verein fur Vaterlandisohe 
Naturkundein Wurtemberg, Stuttgart, Ministdre des Travans 
Publics, Pans, Franoe, Cobdeu Club, London, England , 
Islenzka Fornleif afjelags, Reykjavik, Agricultural Experi¬ 
ment Station, Burlington, Vt , Sooiety of Natural History, 
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Boston, MahS , N II Colony Historical Society, New Haven, 
Conn , Society of Natui il Science", Buffalo, N Y , Gcologi 
oal Survey of Pennsylvania, Dr Bushrod W Tunes, Mc«sr» 
B S Lyman, MacC ilia & Company, Plnl idelphu, Commissao 
Geographioa e Geologies, San Paulo, Brazil 

The following decease of me inhere was innounced 

Prof J A Froutle, London Fngland, October 20, 1894, 
■et 77 

Col Garrick Mallery, Jr Washington, D C, October 23, 
1894, nt (13 

Dr William Goodell, Philadelphia, October 27 1804, et b3 

On motion the President was authorized to appoint at his 
leisure a suitable person to piepare the obituary noLice of Dr 
Goodell 

The consideration of the amendments to the Laws, post 
poned from the last meeting, cuno up as the stated business of 
the Society 

On motion, the consideration of the |>ending amendments 
was resumed 

Dr Greene moved that the further consideration of Articles 
1-3 inclusive, Chapter I, be indefinitely postponed, which 
motion was carried, ayes 16, nays 7 

Sections 6 and 7, Chapter I, were put to a vote and carried 
as follows 

Bkctios 0 Such members as reside within thirty miles of the hull of 
the Society and suih oilier members as desire to vole at the meetings and 
elections shall pay an admission fee of ten dollars, and annually there 
after on the first Friday of January a contribution of five dollars The 
payment of ens hundred dollar i at one lime hy a member not in arrears, 
shall exempt him Irom all luturo annual payments 

Sacuon 7 Members elect residing within thirty miles of the hall 
■hall lose (he right of membership unless they subscribe the Lees and 
pay iholr admission fee within one year after their election Any mem 
ber liable to an annual contribution who shall neglect or relute to pay 
the same for the term of two years shall be notified by the Treasurer In 
writing, on or before the second Friday in January after such default, 
that his right* as a momlier aie suspended and In cate the said arrears, 
together with the contribution due on the first Friday In January after 
such notice shall not be paid to the Treasurer on or before the said last- 
named day, the membership of inch defaulting member shall be forfeited. 
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Inn name atilckou from the roll and rtpoilod to the Society by the Truw 

On motion, Section Chapter II, of the amendments was 
indefinitely postponed 

The amendments to Chapter VIII as to the Library and 
the Librarian were rofetrod to the Library Committee 

Chapter IX, Section 1, was amended and cairtcd as follows 

Si moil 8 Ttetnti/ qualified voters present at any slated or spinal 
meeting sliull bo a quotum and be ( imptlent to elect members dispose 
of pro|>erly apprt pi late money and nwinl premiums blit no pioperty 
shall be alh nated or encumbered except by the viloof lime fourths of 
ihc qualified voli is presant and given at two sue cosive slated me clings 
For the trailsution of ilia ordinary business the reception and lefercnet 
of communications on llUrnrj scientific or other subjects the members 
present shall be dceimil competent to act and. In the absence of quali 
fled voters sliull f irin i quorum 

Chapter VII, Section 7, was amended and carried as fol 
lows 

Spction 7 1 he President and Senior Secretary of the Sorlely shall he 

« ojlno the President and Clerk at their meelmgs and lees/t of their 
number shall lie a quotum 

It was ordered that consideration of the above amendments 
be made the stated business of the ensuing meeting, copies of 
the amended regulations to be sent to the members with the 
meeting notices, with notice that the same will then come up 
for final adoption 

Mr Benjamin Smith Lyman read a paper on “Some Coal 
Measure Sections near Peytons, West Virginia 1 ’ 

Prof Barker presented a paper entitled “ The Atomic Maas 
of Tungsten,” by Prof J»dgar F Smith and E D Desi, also 
one on “The Atomio Maas of TungBten,” by Prof Edgar F 
Smith and Mary E Pennington 

Dr Alfred 0 Stokes presented (through the Secretaries) a 
paper entitled, “Notices of Presumably Undesonbed Infu¬ 
soria ” 

On motion of Dr Greene, it was 

RttolMd, A Committee of three be appointed to conilder the expediency 
of providing a light collation after oach dated meeting of the Society, or 
at dated interval*, in the Society'* room*, and that the Committee be 
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given power to act provide 1 no expend be incurred by the Society by 
Buck action 

And the Society was adjourned by the President 


Stated Meelm /, November 16, 1694 

President, Mr Fbalky, in the Chair 

Correspondence was submitted as follows 
An invitation from the (Tesellsohift fur Anthropologie, 
Ethnologie und Urgeschichte, Berlin, Prussia to attend the 
twenty hlth anniversiry of its foundation, November 17, 
1894 

Letters of envoy were received from the Royal Academy of 
Sciences, Amsterdam, Netherlands, K Goologi«che Landesan 
stall und Bergakaderaic, Berlin, Prussia, U Iustitul > di Studi 
Supenon, binnze, Italia, Museum d Llistoiro Naturelle, 
Ministfire des Tiavaux Publics, Pins, brance, Agricultural 
Experiment Stations, Burlington, Vt, Amherst, Mass, Buffalo, 
N Y, Ithaca, N Y, College Park, Md, ltaleigh, N C, 
Knoxville, Tenn, Agricultural College, Miss, Manhattan, 
Kans, Brookings, S I)ak 

Letters of acknowledgment were received from the Uni 
veraetets Bibhotheket, Christiania, Norway (144), R Nor we 
gian Society of Sciences, Throndbjem (144), K Zoologisch- 
Botamsoh Genootsohap, The Ilague, Ilolland (144), Royal 
Zoological Society (144), Royal Academy of Sciences, Amster¬ 
dam, Netherlands (140-142, and Trans, xvn, 8, vm, 1), 
Musde Toyler, Elarlem, Ilolland (144), Maatschappij van 
Nederlandsche Letterkunde, Leideu, Ilolland (144); Antbro- 
pologisohe Gesellsohaft (142, 144), K K Geologisehe Reiohs 
anstalt (144), Dr Aristides Brezma (142, 144), Prof E Suess, 
Vienna, Austria (142, 144), Verein fur Geographio u Statis- 
tik, Frankfurt am Main, Germany (140-142), Naturwiasen- 
BohafUiohe Verein des Reg Bez Frankfurt an der Oder, Prussia 
raoo axhb raiLoe son rrxm 148 8 a raamn jaw 18,1898 
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(142, 141) Sooietl Africans dlialia, Naples, Italy (144), 
Brown University, Providence, H I (144), Oregon Agricul 
tural College, Corvallis (140, 14 j) 

Accessions to the Library were reported from the Physika 
hsoh Teohnischo Reiohsanstalt, Messrs Fnodhndcr & Sohn, 
Berlin, Prussia Schleiische Gesollscliift fur vatcrlindische 
Cultur Bieslau, Prus&i i, Vogtlandische Alterthumsforschende 
Verein, Hohenleuben, Saxony, Naturwissensohalthohe Yeroin, 
Reeensbur_r, Bivaua, Mirquis de lloohambeau, Yondomo, 
France, Meteorological Office, London, Fngland Dr Simuel 
A Green, Boston, Mass , Dr J C Morris, Mr Frederick 
Prune, Philadelphia, Rev Prof Frank P Manhart, Selins 
grovo, Pa , U S Department of Agriculture, Washington, 
D C , Pullman’s Palace Car Co, Chicago, Ill , Lick Observ 
atory, Mt irunilton, Prof Dr L Harp^rath, Buenos Ayres, 
S A , Agricultural Experiment Stations, Geneva, N Y , 
Charleston, W Va , Columbus, O 

A cabinet photograph of Mr W W JelTeris was presented 
by himself 

The President reported that ho had appointed Messrs 
Gieene, Bnnton and Phillips as the Committee on Collation 
after Meeting provided for in the resolution of November 2, 
1894 

Owing to the absence of a constitutional quorum, action on 
the proposed amendments to the Laws was postponed until 
the next stated meeting of the Society 
Tending nominations Nos 127.3, 1274, 1276-1308 inclusive 
and new nomination No 1804 were read 
Specimens of the Anaglyph, the latest discovery of Duoos 
Du ELauron, the French photo scientist, were shown by Mr 
Julius F bachse The subject was discussed by Dr J. Cheston 
Morns, Prof W II. Greene, Dr D G Bnnton, Dr George H. 
Horn and others 

Dr Bnuton moved that the President be authorized and 
empowered to appoint, at his leisure, a committee of five 
members to devise and report an improvement in the Laws 
respecting the election of members 



(The President subsequently appointed Messrs. Bunton, 
Prime, Morehonse, Greene and Cattell) 

Dr. Morris moved to refer the resolution to Council with 
directions to report upon the same at the next meeting of the 
Society. 

Dr. Moms’ motion, being put to a vote, was lost. 

The original motion then being put, was earned. 

And the Society was adjourned by the President 


Stated Meeting, Deeimber 7, 189/ f . 

President, Mr. Fkaley, in the Chair. 

Corresondenoe was submitted as follows: 

Letters of envoy were received from the Inutitut Egyption, 
Cairo; Australasian Association for Advancement of Science, 
Adelaide; Royal Society of New South Wales, Sydney, Aus¬ 
tralia; Verein fur Sohlw-ische Insektenkunde, SchTesische 
Gesellscbaft fiir Vatorlandisobe Cultur, Breslau, Prussia ; 
Vogtlandische Ahertliumsforschende Verem, Uoheuleuben, 
Saxony; M de Nadnillao, Paris, France; Royal Observatory, 
Greenwich. England; Zoological and Statistical Societies, 
London, England; Dr. Isaac Roberts, Starfleld, Crowbor- 
ough, Sussex, England; Bureau of Statistics of Labor, Bos¬ 
ton, Mass.; American Academy of Medicine, Easton, Pa., 
Prof. J. P. Lesley, Philadelphia ; Committee on Finance, U. S. 
Senate, U. S. Coast and Geodetic Survey, Washington D C.; 
Agricultural Experiment Stations, Lake City, Fla, New 
Orleans, La., College Station, Tex., Foit Colima, Colo., St. 
Anthony Park, Minn., Tucson, Adz.; Kansas Academy of 
Science, Topeka; Direcoion General de Estadistica, Mexico, 
Mexico. 

Accessions to the Library were reported from the Austra¬ 
lasian Association for the Advancement of Soienoe, Adelaide; 
Government Museum, Madras, India; K. P. Akademie der 
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Wissonhohiftcn Berlin Prussia Nassauischo Vcrein fui Natur 
kunle Wiesbaden Prussia Bibliotecu N C di fciren/e 
Italu Mirquis de Nadaillac M Leva«beur Pans liance 
Meteorolo n ical Office London Lngland Dr Isaac Roberts 
Starfleld Crnvborough Susaex Rnglanl Royal Observat jry 
Capo of (joo 1 IT jpc Africa II C Peaison Memorial Com 
mittee New York American Academy of Melicino Raton 
Pa Mi s Rlizabetli II irvey Morison Philalelplna Commit 
tee on Tin nice Wa-hiugton D C Public Library Cincinnati 
O Du cc tor of the I it Id Columbian M lseum Chicago Ill 

Direccion General de Fstilistica Mexico Mi \ioo Agricultunl 
I xpenment Stition* New Haven Conn, Byran Tex, 
Auburn Ala 

Mr Charles A Rutter presented to the Cabinet through 
Dr J C Morris photographs of the Mexican Sacrificial Stone 
and Mexiein Calendar Stone 

Dr Charles S Uolley read an obituary notice of the late 
J jhn M Mai«ch 

The following deaths were announce! 

Rev James McCosh (Princeton, N J) N ivcmbor lb 1894, 
eet 83 

non Robert C Wmthrop (Boston Mass), November 10, 
1394 rot 85 

The following amendments to the Laws laid over from the 
last meeting were considered and be ug put to a vote were 
carried unanimously, a constitutional quorum being present 
and voting 

Section* 0 and 10 Chapter I were p it to a vote and earned as f illows 
Sbotioh 0 Such member* as reside within thirty miles of the hall ot 
the Society and such other members as desire to vote st the meetings and 
elections shall pay an admission fee of ten dollars sd 1 nnnu illy there 
after on the Drat Frl lay of January a contribution of five dollars The 
payment of one hundred dollar i at one time by a member not In arrears 
shall exempt him from all future annual payments 

Sbotioit 10 Members eleot residing within thirty miles of the hall 
shall lose the right of membership unloss they subscribe the Laws and 
pay their admission fee within one year sfter their election Any mem 
her liable to an annual contribution who shall negleot or refuse to pay 
the same fur the term of two years shall bo notified by the Treasurer in 



1891] 


369 


■writing, on or brforn the second Frldny In January after such default, 
that Ills right* a* a mcmlier are suspended , and. In case the said arrears, 
together with the contribution duo on Ilio first Friday In January after 
such notice, shall not lie paid to iho Treasurer on or liefore the said last- 
named day, the membership of such defaulting member shall bo forleltod. 
his name stricken from the roll, and reported to tho Society by the Treas¬ 
urer,” 

Chapter IX, Section 8, was amended and carried ns follows 
"Sicctcon 3 7 irenti / qualified voters present at any stated or special 

meeting shall be a quorum, and be competent to duel members, disposo 
of properly, appropriate money, And award piemlums , but no property 
shall bj alienated or encumbered, except by the vote of three fourths of 
the qualified voters present, and given at two successive slated meetings 
For tho transaction of the ordinary business, the reception and reference 
of communications on literary, scientific or other subjects the members 
present shall lie deemed competent to act, and, in the absence of quali¬ 
fied voters, shall form a quorum ” 

Chapter Vfl, Section 7, was auiondod and carried as follows 
‘‘8rotiov7 The President and Senior Secretary of tho Society shall he, 
ex ojjteeo, the President and Clerk at their meetings, and ace m of their 
number shall be a quorum ” 

Oil motion tho Committee was discharged 
The following rejrort was presented from the Committee 
appointed November 16, 1894, to report a new method of 
electing members: 

The Committee appointed by resolution of the Snolety dated Xovcmln r 
10, to report desirable alterations la the Dy Liws touching tho election of 
members, recommend os follows ■ 

That Sections 3, 8 and 4 of Chapter I of tho Laws or the Society bo 
repealed, and tbat In tbelr place ihe following laws be substituted . 

"9. A Standing Committee on Resident Membership shall be elected 
by ihe Society, on the third Friday In January, to oonslst of six mem¬ 
bers, the term of office of two of whom shall expire each year, and none 
of whom shall be eligible for Immediate reelociloo , ihe function of which 
Committee shall be to examine carefully ibe claims of each candidate 
offered for membership and to which Committee all nomination* for mem¬ 
bership shall be sent, signed by at least three members of the Society, 
none of whom shall be members of tbe Committee on Nominations 
“ 8 That at the meeting of the Society previous to that asslgmd for the 
election of memben, the Committee on Nominations shall report to the 
Society on all nominations whloh were received by It previous to Its lost 
meeting, reporting which candidates received an affirmative vote of at 
least fonr oat of the six memben of the Committee, and which candidate* 
received leu than that number; and this report (ball be printed and sont, 
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under Beal to each resident member of the Society at least one week before 
the evening of the election pnvided however Hat said Committee 
before reporting to the Society the names of any candidates who have 
received less than four affirmative voles shall notify the proposals of 
such candidates in order thu their names miybe wiikdiuwn if their 
proposers so desire 

4 N > inn illona for non real lent membership shall be signed by at 
least tlnee members of the S xdeiy wh > are not of Council and sent in to 
the Uoard of Offlceis and C >uncil who shall recommend f ir election such 
as they deem desuable and the election of such shall be in the same man 
ner and at the same tlniL as above spec ifkd for resident members 

Vnd to add lo bent n 0 of f lispter I these words 
And an} cindidate shill be deemed duly chosen win shall have 
received in his favor a majority of the votes cast 

D G Brinton Chairman 
Frrdrrtck Primr 
GfohoeR Morehouse 

W C C ATTEI li 
William II Qrelne 

The same was ordered to be made the speual order of busi¬ 
ness for the next meeting notice thereof to be Bent to the mem 
bem 

The Committee on Dr Cope s Paper reported favorably on 
its publication and waa discharged 

1 he Committee on Collation reported, and was indefinitely 
continued 

Pending nominations Noa 1278, 1274, 1270-1303 (inclu 
eive) were read, new nomination 1804 waa read, and the 
Society waa adjourned by the Preaident 


Stated Meeting, December SI, 1894 

Preaident, Mr Fraliy, in the Chair 

Correspondence waa submitted u follows 
A oircular letter waa reoeived from the B Aooademia dl 
Science Lettere ad Arti, Modena, Italy, announcing the prises 
which have been awarded during 1898-94. Also one from 
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the same Society announcing the death of its Secretary, Cuv 
Aw Pietro Bortolotti 

letters of acknowledgment were received from the .Royal 
Society of Northern Antiquities Copenhagen Den mirk (1-44), 
Colonial Museum, Haarlem Holland (144) 1 neschGenootschap, 
Leeuwanlon, Netherlands (144), Drs Friedrich S Krauss 
(142,144) lncliioh Muller, Vienni Austria (142 144 14)) 
Naturforschende Gesellsehaft des Ostcrlmdes, Altenbirg Ger 
many (142 144) Naturforsehende Gcsellschaft Bamberg, 

Bavaria (142, 144) K Bibliothek (144) Redaction der 
Naturunsienscha/'tliche Wxlmnsrh ij t Berlin, Prussia (142, 
144), Naturwissensehaftliehe Vcreio Bremen Germany 
(14») K Leopold! na Carolina Academie der Deutschon Nuur 
forseher, Halle a S, Prusua (144) Dr ITcuri de Siussure, 
Geneva, Switzerland (144), H Aouileinia del L ncu R 
Comitato Geologieo d Italia, Rome, Italy (144), Sieiete 
Linntenne, Bordeaux, France (144) Faculty des Sciences, 
Marseilles, hranee (145) Bureaudca Lingitudes (142) Kt dao 
lion Cosmos (145), Mr A Des Cloi/caux (1*4), Prita A 
Daubreo (144), E Mascart (14o) Marquis do Nadnllao Pans, 
France (143), Mr Samuel Timmins Arley, Coventry, Eng 
(145), University Library, Cambridge, Eng (146) Royal 
Society, British Association, Zoological Society, R Meteoio 
logical Sooiety, R Institution of Great Britain R A«tronoim 
oal Society R Statistical Society, LinDean Sooioty, VicDna 
Institute, Mr Archibald Geikie, London, Eng (145), Dr 
Isaac Roberta, Starfleld, Crowborough, Sussex, Eng (145), 
Royal Society of Edinburgh, Prof James Geikie, Edinburgh, 
Scotland (14o), Lord Kelvin, Glasgow, Scotland (145), Royal 
Dublin Sooiety, Dublin, Ireland (14o), Nova Scotian Institute 
of Soience, Halifax (138) American Antiquarian Sooiety, 
Worce'ter, Maas (l4o), Brown University, Providence, R 1 

(144) , Society Natural Sciences, Buffalo, N Y (144), Geo 
logical Sooiety of America, Rochester, N Y (185, 140), 
Messrs Robert P Field, William W Jefferis, Philadelphia 

(145) , Mr E T lm Tburn, Georgetown, British Guiana (L42, 
144) 
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Accessions to the Library were reported from tho R 
Mimstcro della Tnstruzione Publics, Padova, Ttalu, R Ac 
cademia di Scien/e, Lottere ed Arti, Modena, Ttaly , Socictl 
Role, Naples, Italy , It Ltituto Veneto di Scienze Lcttcrc ed 
Arti Venice, Italy, Marquis de Nadaillnc, Pai s, France, 
Yorkshire Geological and Polytechmo Society, Halifax, Eng , 
Victoria Institute, London, Eng , RadolifFe Observatory, 
Oxford Eng , John Hopkins University, Baltimore, Md 
Buieau of Ethnology, United States Geological Survey of the 
Rocky Mountain Region, Washington, D 0 , Secretaria di 
Fomento Mexico, Mexico 

The following death was announced 
Prof Paul Albrecht, Hamburg, Germany 
Mr Rosengarten read a paper entitled “Tho Chateau de 
Rochambeau " 

Publication Committee reported that it had ordered the 
publication of Dr Cope's paper for the Transactions 

Pending nominations Nos 1278, 1274, 1276-1308 (inclu 
sive) and new nomination No 1804 were read 

Owing to the absence of the quorum required by the Laws 
of the Society, the report of the Finance Committee wan not 
acted upon, tl>e appropriations were not parsed, and candidates 
for membership were not balloted for 

And the Society was adjourned by the President 
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lb I 1 Iph a Pa 
raolrll.it- Mi 
W 8b hton I) C 
Bill I nore Md 

LnDdoi England 
Cam! ridge Man 
Washington D 1 

PI llsdeli hla 
Can bridge Man 
(hlCRLO III 
Bosun Man 
Faston la. 

Prince ton N J 
FI lladelpbla 

Palermo Molly 
Phils lelphla. 

Let prig 
Naples Ilali 
Haverfbrl Pa. 

Florenoe Italy 
London England 


Hamkel, Erkwt 
Hale Edw Everett 
Hale Horatio 


(Jet 19 1888 Jena Prussia. 

Jan y 21 1870 Ho* bury Maas 
Oct IS 18 2, Clinton Canada. 
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Name 


Due ajSection. Present Address. 


Hall Asaph 
Hall Charles Id card 
Hah IbaaoH 
Hall, James 
Hall r yman b 
Hammond William A 
Hahy E 1 


Harris Joseph a 
Hart Jamb Morgan 
Hartshorns Henry 
Hauer Frame Bitter yon 
Hauft H erman n 
Haufi Lewis V 
Hatb R Somers 
Hays J Minis 
Haylfhuiut Henry 
HEILPRIN ANGELO 
Hewett Waterman T 
Hill Hamilton Andrews 
Hilfrecht Hermann V 
Himes Charles Francis 
H rraHaoax CnARLB Henry 
Hoffman Walter J 
Holland Janes W 


Hoftp. J M 
Horn Oboroe Henry 
Horner Inman 
Hotchribb Jioediar 


Houston Edwin J 
Houston Henry H 
HoVELaOQUR ABEL 
Humphrey H C 
Humphrey Jambs Hi i d 
Huxley Thomas Hen my 
Htbtl Joseph 


iRn y 18 1878 Ward InRto l D 0 
Oct 18 1875 Westport N Y 
May 19 1891 New York N Y 

July 21 1S.M All y N Y 

J ny 18 1885 Tlsverf rl Fa 

Oct ’I 1WW Now York N Y 

May 15 1801 Paris I ra ce 
Jau y 20 1801 1 hlladolpl la 

May V 1887 

toby ■* 1877 Ithaca N Y 
July 17 MU Philadelphia 
(ct 18 1871 Vie a Austria 
April ■>! M7I Bt lail HI n 
May J 1878 Phlltl ll 1 la 
May 21 1HH0 Now York N Y 
Pel y 19 1980 Philadelphia 
Oct 18, 1WF 
Aim 20 1883 

May 19 IRJJ Ithaca N Y 
April 21 188 IVsaon Mass 
Deo 17 1888 Phlladelph a 
Oct 18 1871 (arlialo Pfi 
April la 1870 Hanorer N H 
Oct M 1889 Washlngto D C 
Fd y 19 1888 PI tladclphla 
Jany 15 180 lo don E glan 1 
Oct 20 1891 Ne y Have ton 
Ort 18 1808 Philadelphia 
Feby 19 1888 

Oct 21 1881, Btannton Va. 
Jany 19 1872 Evanstoi III 
Jany 19 1872, Philadelphia 
May 20 1887 

May 21 1888 Parts France 
July "0 1877 

Deo 16 1892 Baltimore Mil 
Jan y 16 1889 Lo d n England. 
July 20 I860 Vienna Austria 


1 M Truss Xvebard V Oct 16 1888 Georgetown British Gdaua. 

DINYILUEBS Edward VINOeet May 19 1891 Philadelphia 
INOHAM WM Aemstrono April 18 1878 


Jamb Edmund J 
J ANN MT CLAUDIO 
Jayne Horace 
Jwraais William W 
Jordan Franch Jr. 


J- 

April 18 1881 
April 15 1881 
OOL 18 1885 
Jany 30 1882 
April 18 1881 


Philadelphia 
Pans France 
Philadelphia 


April 20 1888, Hans Pa 

Deo » 1889 Washington, D t 

July IB 1881 Philadelphia. 




IJiT, Lea Henry Char u 

1737 Le Conte Jobm-m 

IBM Lehman Ambrose F 

■>182 Lelan Chai lei O 

2174 T H MoiNE J M 

1934 LeRoy BrtUIPU Pv L 

1882. Lesley J Per* K 

1870 LrTCHWORTII ALBERT 8 

’088 LKVA8BKT7R FMILE 

1416 Lewis Francis W 

17M Looeykr Jorei-h Norman 

2200 low Beth 

1872 Lononteeth Mow IS 

2019 Lubbock John 

2003 Ludlo t William 

1029 Lyman Benjamin Smith 


2107 MaoAurtkr Jam bs 
2209 Mactabiane John M 
2042. Mallet John V\m 
1847 Mansfield Ira Franelin 
1867 March Francis Andbe t 
188L Makes William D 
1604. Marsh Othmul C 
2078 Marshall John 
1018. Martina Juan Jot * 

2184, Maeoabt K 
1672 Mason Andrew 
2198 MasfeeO Gaston 
1854. Mayer Alfred M 
1888. MoCreath ANDES r S 
1821 McKean William V 

2004 HoMaetu John Bach 
1977 Meehan Thomas 
1908 Merrick, John Vadohan 
1947 Mkrriman Maneeield 
1744 Mfihieit Mathew Hoihwqa 


O t 18 1867 Phil i lelpl 1r 
April 18 1871 Berkeley C»l 
April A 1883 Philadelphia 
Hip 1 1810 London Eng 

Be 0 1881 Quebec Canada 
April 16 1881 laris Fran at 
J Ip 1J lBufl PI llalulphla 
Jl y 18 1A8- 

Msy 21 188f Paris France 
Jon p 20 1880 FMIa lelphla. 

A| rll 17 1874 iAolon E gland 
Feb 19 18(F> New York N Y 
Sept 20 1878 Philadelphia 
J Ip 18 1881 London h glaid 
JR ip 18 1884 VBA 
Jaap 16 13LJ PI lladolphJa. 


a* 

Doc 1 1888 PI llalel| hla 

Bee 18 1892 lanadowoe Ta 
Jany 18 1886 UnUerelty of Vligl ila \i 
Jan p 18 1878 Ca no]ton rs. 

Jan y 18 1878 Easton Pa 
Map 3 1878 Pt Iladolphla 
Oct II 1M8 New Haven Conn 
Map 21 1888 Philadelphia 
April 20 1882 Spat i 
Pro 10 1890 Paris Pranoe 
Jany ]8 1887 New York N Y 
Map 16 1891 Paris, France 
Oct. 16 1869 Hoboken N J 
Jnlp 18 1979 Harrisburg Pa. 

Feb p 2 1877 Philadelphia 
Jany 18 1884 
Jany 29 1871 
April 18 1880 

Oct. 21 1*81 Bethlehem Pa 
Oct 17 1878 DoagUsvine Pa. 
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Mime 

2142 Michaei lid in Abbott 
2175 Mitchell Jambs T 
1451 Mitchfi l b Wub 
2114 Uotrm WmiAMs Monaa 
Moor i a id ton K 
Mooef Jamie W 
Moreuoust GborceH 
ItordH 

Morris J Cmston 
Morris John o 
Morton Henry 
Much Mattiiebs 
Muhlenberg 7 A 
Muhllir rRIKDrRICH 
Moeller t Max 
Muxs ■ Craeles E 
Murdock J B 
Murray James A H 


Nadailiac Marqusdb 
Newoomb Bhoi 
Newton Hubert Anson 
Nichols Starr Hoyt 
Nikitin Ber r 
Nordenekiold Aoarr Kate 
Norris Isaac 
Norris William 7 
North Edward 


Outer Chasub a 
Outer James E 
Omar Jilrs 
Ohborn Hemet 7 
Osier William 


Packard A 8 Jr 
Paoeard John H 
Paqet Jamb 

Pasooaet William Hknrt 
Partin Theofhilus 
Pasteur Iouis 
Patterson o Stuart 
Pattebsok Robert 
Pattesson Thomas L 
Pattison Roberts 
Peases John B 
Pkbce O New lie 
FXMBBMTOE HENRY 
PeNayiel, Antonio 
PexEtt acres Samuel W 

PENROSE BAT 


DoLj o/ tie lion Pretent Addreu. 

Ms j °0 1887 Philadelphia 

Feb y 21 1890 
Jany 17 ISO! 

Doc 17 1886 Loudon K glan 1 

Oct 1 1H7 i New 1 rk N Y 

Jan y 1C 1885 Easton Pa. 

April “>0 1877 Pbiledeli Ills. 

Tan y 15 18J6 Naples Italy 
Jr y 1 1883 FlUadelihia 

Oct to ihb 3 Baltimore Mrt 
Jl y IB 1867 H boke N T 
Doc 17 1886 Vienna Austria 
Sept to 1878 Read! lg Pa 
Deo 17 1886 Vienna Au trim 
Jan y ir 1863 Oafbrd England 
May If 18 1 Washington D L 
Feb y 19 1896 U 8 N it) 

April 15 1881 Oxford Ei gland 


1ST 

May fl 1888 Paris Franco 

Ja 1 y 18 18 8 WrsI 1 gto DC 
April 19 1887 NowHryo C n 
July 1# 1872 No Y fork N 1 
Fob y IB 1866 SC Petersburg Kuwla 
April Jl 18 B Stookh lm b rede 
Oot 18 18 2 Pblladelpl U 

Deo 17 1886 

Oct 18 1886 Clinton N \ 


o 

Feb y 17 1886 Philadelphia 
Jan y 17 1873 Ithaca N 1 
May 15 1891 Paris France 
Feb y M 1887 Now York N Y 
Jany 18 1885 Baltimore Md 


Sept 20 1878 Providence R I 
Jan y 18 1867 Philadelphia 
Jan y 20 1864 London S gland 
Jany 19 1883 Philadelphia 
Jany 16 1886 

Oct 16 1886 Paris Franca 
Jany 16 1885 Philadelphia 
April IS 1861 

April 15,183* Cnnbwland Md 
Feb 17 1898 Harrisburg Pa 
Jany 15 1875 Boetscm, Mam 
May t 1878 Philadelphia. 
Jany 17 1873 
May 21 1888 Mexico 
May 21 1888 Philadelphia 
July 17 1883 
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DUeq/rteetUm 

Feb y 19 1886 Pori* 

J ly 14 1X70 Phlladelpl la 

.- Iltb n rort gal 

Feb j 1 1877 Philadelphia 
July 17 1871 

I co 17 lflft telpxlg (Terras 7 



1788 Hand Theodobe D 
11(0 Randall F A 
1844 Bait nson UBoaoi 
1785 Rawsom Raitbuh W 
1099 RAYLK QH I OHD 

Raymond Row iter W 
Ratmu ns Wi lam F 
Read John Mr bdith 
Reed IIeney 

18M. Rekaed A 
1813 Renahd CHABIES 
1800 Renevxee K. 

1818 Red eawc P 
3123 Kivu i E Albert 
1500 Riohaedson Ben Waed 
1808 RILEY Chai lbs V 
2238 Robeeti Isaac 

10j7 Robtnb Jaebi W 
1380 Boa EM faibkan 
2177 Rooebs, Robert W 
1402 RflHBia FLO 
9DeO Bollett Hekmann 
1(07 Rood Ooden N 
1884 Roent di Ltos 
1782 Roan Oioyanni Battuta 
2198 RoaiNOAETEN Josapn Q 
1718 Rotheexbl Peter F 
1888 Rothbocx JosetuT 
1188 BOKMIMUHE* W 8 W 
1820 Rotieeyeb CaelL 
2100 Ryder John A 


IR 

April 18 1873 
Jan y 18 1X78 
Oct 15 1809 


Oct 

May 

A| rll 
April 
J ly 
May 


O t 21 1881 
Jany 20 1854 
July 18 1879 
Feb y J 1*77 
Dec 17 1898 


Phllalolphla 
Warre i la 
Oxford E glail 
L ado 

Ever Engl d 
N w York N \ 
Detroit Mlcb 

PI 11a lelf hla 
Baltimore Md 
Brunei* Belgium. 
Moeoi w Russia 
La uanne 8 rlUerla id 
Berlin Prussia 
Paris France 


April 17 18U Lon Ion Engla d 
April 21 187f Washington D C 
Oct 20 18J3 Start Id (rowborough 8“ 
MX England. 

April 21 18.t> I hlladolphla 
Jaiy 10 18o Newport R I 
Feb 1 31 1890 Malison N J 
April IS 1882 Los Angeles Cal 
Oct 18 IS* Vienna Austria 
April 18 18X0 New York N Y 
July 21 1882 Paris France 
April 18 1873 Rome Italy 
Oct 16 1891 Philadelphia. 

Jany 17 1873 Llnfleld Pa 
April 20 1877 Philadelphia 
Oct 1J 1849 

Jan y U 1889 Baael BwltMrlA) 4. 

Deo 17 1888 Philadelphia. 


1788 Bastlee Samuel Pkiuf 


Feb y 18 104 Philadelphia 
Oct 18 1874 

Feb y 17 1888 Paris France 
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BaMDBFROrR Fbidoltn 
B argent Charles Sr aour 


Bchure Carl 
Bclatxe Phulh lUTLKT 
Boon IWBA 
Boon w B 

BCUDDER, BAJfCIL HUBBABO 
Bulks Carl 
Brllxrr Coleman 
Sellers Wiluam 
Bei wtn Ai FRED H C 
Belyi dr Lonuchamps 


Sharp Benjamin 
Bharfi e* Philip Prtcr 
Bharpi n, BnmBf Paschall 
Sherwood Andrew 
Shield* Charles W 
SW u Cart 
Rmjth EduarF 
Smith goldwik 
Smith Stephen 
Bmvth AlkkbtH 
Snowden A Loudon 
Sntder Moneor B 
Bpanoleb Henit W 
Stofford A R. 

Btallo John B 
SteenetkUP J J 8 
Btntenr Waiter LkContk 
Stevenson John Jamb 
Stoker GrouseG 
Stroks Wiluam 
Stuart George 
Storm William 
Sum* Edward 
Btlr B W 
Sylvester J J 
SXOMSATHr JORKF 


Dolt v EkrHm 1 Freest AMrru. 

April 20 18i6 Wilitrburg BaTarli 
April 21 1HH2 Brookline Her* 

A[ril 18 1878 Geneva Bwltsoiland 
Pel y 17 1NU Philalclplla 
April 17 1 883 WrrI lngton 1) C 
8opt 20 1H78 

Airtl 18 1878 Lo Ion Figlanl 
Oct 18 1880 PI 11m lelpblR 
Dec 17 1888 Prl coto N J 
BCpt 20 1878 1Rmbrl lge Mrei 

April 18 1872 PbilRlel|llR 

Jlly 1J 1872, 

Airll U 1884 

Oct 18 1874 Ho treal Canada 

April 18 1872 I Mge Belgium 
Oct If 188. Rome Utlj 
J ily 21 188 Ramsgate F glAnl 
Hey 21 1880 Fhlladelrhla 
Oct 2L 1881 Weet Cheeter Pa 
April 21 188 Bo»to Haas. 

O l 18 1875 Maui field Pa 
P b y 2 1877 rrincatoi N J 
April lo 1884 Slnubtrp Oernaay (*) 
Oct 21 1887 Philadelphia 
Jan J 20 1888 

Out 1 187 New York N Y 

May 20 1887 Pllladclplla 
Oft 17 1873 
Jan y 18 1884 
Hay IS 181)1 

Jan y 17 18-8 Waihlngton D C 
Oct 21 1881 Cl Dell nati O 
Jaiy 17 1882 Copenhagen Denmark 
Jan 7 18 1884 Troy N Y 
April 20 1877 New York N Y 
Deo 20 1880 London England 
Jan y 10 1888 Waablngto i D 0 
Foby 2 1877 Philadelphia 
Hay IS 1801 Oxford England 

Hay 21 1888 Vienna Austria 

July 18 1884 PI lladelphla 
July 20 1877 Oxford England 

Hay 21 1888 Vienna Austria 


Tatham William P 
Taylor, William B 
TeKflr Richard cahhao 
Thomas Allen 0 

Thomson Uhnrt 

Thomson Fran* 1 

Thomson William (see Lord 
Kmlvw) 

Thomson Wiluam 


Oct l« : 
Hay 21 l 

Jan y 18 1 
Jany 18 1 
April 18 l 
April 21 1 
April 17 1 


Philadelphia 
Washington D C 
Upper Bormah India 
Harerford Pa. 
lottarllle Pa 
London England 
Bwampaoott Has 
Philadelphia 



Philadelphia. 
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Marne Date qf Btetim Pittoit Addmi 

isao TmniY A April 16 1864 Geneva Bwltscrlan 1 

1688 Tilohman Benjam N C July Jl. ml Philadelphia 

im TiudhmaN Richard A April Id 1817 

1847 Tilgkmas William M Jan y 21 1870 

217# Timmins Samuel Feb 21 1890 Arloy I car Coventry Fng 

2128 Tofik aan Pail Deo 17 1880 Parle France 

was Tore A* Robert Noion Feb y IB 188b t arnbr dj,o Maaa 

1497 Iownbfnd Jweph B Ja y 17 1888 Philadelphia 

2024 Trumbull Hesry Cla\ July 18 1881 

1078 noHFRKAX IIibtaF O t ‘>0 1882 Vlennt Austria 

1983 liEsrrani Theodore Do 19 18J0 (ineva Bwlueriand 

2186 Tuttle David K Oct 18 1889 Phlladclp) la 

2iea Ttleb Lyon Q Oct IN 1881 Wllllamsb ug Va 

1429 TufrvIR Peter April lu 1804 leobe Austria 

ZU8 Tyson James Hay 20 1887 Philadelphia 


TT 

2184 Unwin William C Deo 19 1890 London Engla d 


V 

2000 Aaux Rioharo Jan y 18 1884 Philadelphia 

204 Vera da Stiiefly M OoL ]8 1886 University of Virginia Va 

1478 VwcHov Rudoifh Oot 17 1882 n rll Pr iBla 

1816 V OOT Caul Oct IB 1899 Qe leva B vinorland 

2114 1 on Meltiel Huoo Deo 17 1888 K loexvar Hu fc ary 

1870 VoaE George Leonard Oct 21 1870 Boeto Maw 

2186 Voehon Loud Deo 19 1800 PI lladelpl U 


W 

2084 Wagner Samuel Jan y 18 1884 Philadelphia 

1748 Waht William H Jan y 18 1874 

1724 Wallace, Ai ruao B, April 18 1873 Par talon Dorset England 

1148 Ward Lorraa F May 17 1089 Waahl gton D C 

3038 Weil Edward Her a v Jan y 18 188 1 Philadelphia 

2028 Wbirbacb Albih Jan y 18 1886 Freiburg Barony 

1889 Wharton Joseph April 18 1889 Philadelphia 

1837 White Andrew D April 18 1889 Ithaca N Y 

IMS WHITE Israel C Jan y 18 1878, Morgantown W Va 

1487 Whitney Joslah Dwight Jan y 16 18 ts, Cambrldko Maw 

1888 Wilder Burt Green May 8 1878 Ithaca N Y 

2141 Williams, Taloott May 18 1888 Philadelphia 

2173 WILLD HMRET Fehy 21 1890, 

9140 Wilson Edmund B Feb y 17 1888 Bryn Mawr Pa 

3041 Wilson James Corneltcm Jan y IS 1884 Philadelphia 

1747 Wilson Joseph M Jan y 14 1874 

2127 Wilson wii liam Powbi l May 20 1887 

222a. Wntsoa Justin May 10 1 893 Cambridge, Maaa 

2140 WUEEAN Henst D May 20 1887 Philadelphia 

229a Wotab Isaac J May 19 1803 

1481 Whtxe OWEN Jones April 20 1868 

1884 Wood Bjohaed April 18 1879 

17*2. Woodward Henry July 17 1874 London Ragland 

1741 Wootten J E Jan y 18 1874 Beading Pa 

1844 Wobmlet Theodore G 


Jan y 18 1878 Philadelphia 
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Home Dali of Bedim Promt Addrm 

1083 lhonTl Cqab es Btiwaet Jui j 2V 1881 Philadelphia 

tool wrcsorr A B Feb 7 19 1886 Balt tie Wash 


T 

10U \ ABUALL Fllib Apr 10 1880 Hi Hade Ip 11 a 

1750 Yopmo CilablM AUOD 1TP1 April 17 1874 Princeton N J 





